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PREFACE. 


This  little  book  has  been  written  to  supply  a  want  which 
exists  for  a  handbook  on  the  processes  employed  by  the 
Garment  Dyeing  and  Cleaning  Trades.  As  it  is  practically 
impossible  for  any  one  to  write  a  work  which  will  cover 
every  case  of  dyeing  and  cleaning  that  may  arise  in  the 
course  of  practice,  the  writer  has  endeavoured  to  lay  down 
those  Principles  which  underlie  the  arts  under  considera- 
tion, and  to  give  some  idea  how  those  principles  are  applied 
in  practice,  so  that  a  practical  man  may,  when  work  of  a 
character  such  as  he  has  not  previously  had  comes  under 
his  notice,  be  able  to  undertake  that  work  satisfactorily 
by  means  of  following  up  the  suggestions  he  may  find 
embodied  in  the  book. 

Every  care  has  been  taken  in  compiling  the  Eecipes 
given  for  the  Bleaching  and  Dyeing  of  various  fabrics,  in 
order  that  these  shall  be  thoroughly  reliable,  and  yield 
the  results  indicated ;  in  doing  so,  the  author  has  drawn 
largely  on  his  practical  experience  in  the  treatment  of  the 
different  materials.  Still,  knowing  the  diflBculties  that 
present  themselves  in  the  application  of  recipes  in  practical 
working,  due  to  unforeseen  differences  in  the  mode  of 
manipulation,  as  well  as  to  differences  which  exist  between 
various  samples  of  what  are,  nominally,  the  same  materials. 
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the  author  would  point  out  to  his  readers  that  they  may 
not  alwa3^s  in  the  first  instance  obtain  a  satisfactory  result. 
Nevertheless,  perseverance,  with  the  exercise  of  a  little 
care  in  working,  will  finally  ensure  success. 

With  the  object  of  making  the  book  as  serviceable  as 
possible,  a  Glossary  of  the  Drugs  and  Chemicals  used  in 
the  trade.  Thermometer  and  H3^drometer  Tables,  &c.,  have 
been  added ;  and  the  author  trusts  that  although  the  work 
is  primarily  intended  for  the  garment  dyer  and  cleaner, 
yet  that  the  ordinary  cotton,  wool,  and  silk  dj^er  will  find 
in  it  useful  information  and  hints  bearing  on  his  art. 

His  thanks  are  due  to  Messrs.  Manlove,  AUiott  &  Co., 
Messrs.  Watson,  Laidlaw  &  Co.,  Messrs.  T.  Bradfoi'd  &  Co., 
and  other  firms  for  Illustrations  of  the  most  recent  types 
of  Machinery  employed  in  Dyeing  and  Finishing. 


GEORGE  H.  HURiST. 


Chemical  Laboratories, 

20  AND  22  Blackfiiiars  Street, 

SaLFORD,    MA^ CHESTER. 


PREFACE  TO  THE  SECOND  EDITION. 

Opportunity  has  been  taken  of  the  issue  of  a  new  Edition 
of  this  little  handbook  to  make  some  material  additions 
to  it,  particularly  in  the  sections  relating  to  Dyeing  and 
Cleaning  Machinery.  The  author's  thanks  are  due  to 
Messrs.  David  Gorrie  &  Son,  of  Perth,  for  much  valuable 
assistance. 
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CHAPTER     I. 
THE  TECHNOLOGY  OF  THE  TEXTILE  FIBRES. 

Textile  fabrics,  whether  used  for  clothing  or  decorative  pur- 
poses, are  made  from  a  variety  of  fibrous  material  derived  from 
both  vegetable  and  animal  sources,  such  as  flax,  cotton,  hemp, 
jute,  ramie,  wool,  silk,  alpaca,  &c.  Some  of  these  have  been 
used  for  making  woven  fabrics  from  time  immemorial ;  others, 
such  as  jute,  ramie,  alpaca,  have  only  been  applied  to  such 
purposes  during  recent  times.  There  is  scarcely  any  limit  to  the 
fibrous  material  which  may  be  used  for  this  purpose ;  the  only 
condition  that  fibres  must  possess  seems  to  be  that  if  they  be 
short,  like  cotton  or  wool,  they  shall  possess  a  scaly  structure 
like  wool  or  a  twisted  structure  like  cotton  which  will  enable 
the  various  fibres  to  become  firmly  united  together  in  a  spinning 
process  to  form  the  thread.  Fibrous  bodies  of  a  short  length 
which  are  quite  smooth  cannot  be  spun  into  a  strong  and 
substantial  thread.  Smooth  fibres  of  great  length,  like  silk,  can 
be  used  in  weaving  textile  fabrics. 

To  make  a  woven  fabric  from  any  of  these  fibres  they  are  spun 
by  suitable  machinery  into  threads  of  various  degrees  of  fineness, 
an  operation  known  as  spinning,  or  throwing  in  the  case  of  the 
silk  manufacture ;  these  threads  are  then  woven  in  a  loom  into 
cloth.  In  a  piece  of  woven  fabric  there  are  two  sets  of  threads — 
one  set  lies  parallel  with  the  length  of  the  cloth  and  is  known  as 
the  warp  threads  ;  the  other  set  lies  across  the  warp  threads, 
with  which  they  intertwine,  and  so  form  a  piece  of  cloth.  These 
cross  threads  are  known  as  the  weft  threads.  In  some  kinds  of 
woven  fabrics,  carpets,  plushes,  there  may  be  more  than  one  set 
of  warp  threads  or  there  may  be  more  than  one  set  of  weft 
threads.  The  warp  and  weft  threads  of  a  fabric  may  be  formed 
of  one  kind  of  fibre,  all  wool,  all  silk,  or  all  cotton,  for  instance ; 
or  they  may  be  of  difl'erent  fibres,  thus  gloria  silk  is  made  with  a 
silk  warp  and  wool  weft,  satin  has  a  silk  warp  and  cotton  weft ; 
while  some  fabrics  are  made  with  a  cotton  warp  and  wool  weft ; 
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and  other  fibres  are  used  in  special  kinds  of  fabrics.  The  fabrics 
may  be  plain  in  texture,  where  the  warp  and  weft  threads  cross 
each  other  at  regular  intervals,  or  they  may  be  so  woven  as  to 
produce  designs  of  various  kinds ;  these  designs  may  be  made 
more  prominent  by  each  set  of  threads  being  dyed  in  different 
colours. 

As  the  methods  of  scouring,  bleaching,  and  dyeing  of  these 
various  fabrics  depend  greatly  upon  the  kind  or  kinds  of  fibres 
of  which  they  are  composed,  it  is  very  important  to  have  a 
knowledge  of  the  chemical  composition,  constitution,  and  the 
reaction  of  various  chemical  agents  on  these  fibres. 

I.  VEGETABLE  FIBRES.— COTTON. 

Of  all  the  vegetable  fibres  cotton  is  by  far  the  most  important. 
Its  use  in  the  preparation  of  textile  fabrics  dates  back  to  at  least 
445  B.C.,  if  not  much  earlier  ;  Herodotus  mentions  it  in  his 
writings ;  the  Hindoos  were  probably  the  earliest  weavers  and 
wearers  of  cotton  fabrics,  while  the  Chinese  were  also  familiar 
with  it,  and  Pliny  describes  the  Egyptians  as  wearing  stuffs 
made  from  cottoru 

Cotton  consists  of  the  hairy  fibre  surrounding  the  seeds  of  the 
various  species  of  cotton  plants,  Gossypium,  a  genus  of  plants 
belonging  to  the  natural  order  of  Malvacece,  or  Mallow  worts. 
The  seeds  of  the  cotton  plant  are  enclosed  in  a  capsule ;  when 
ripe  this  bursts  open  and  the  mass  of  fibre  shows  itself  as  a  mass 
of  snowy  down.  The  cotton  is  collected,  and  the  seeds  separated 
from  the  fibres  by  a  process  of  "ginning;"  the  fibre  is  sold  for 
manufacture  into  cloth,  while  the  seeds  are  used  for  the  manu- 
facture of  cotton  seed  oil,  a  body  very  largely  used  in  soap 
making  and  for  food. 

Botanists  are  not  quite  agreed  as  to  the  exact  number  of 
species  of  the  cotton  plants,  but  at  least  there  are  four  principal 
varieties  from  which  the  cotton  of  commerce  is  principally 
obtained,  these  are — 

1.  Gossypium  harhadense,  the  most  valuable,  yielding  as  it 
does  the  best  cotton  known,  the  Sea  Island  Cotton ;  from  this 
and  the  variety  hirsutum  grown  in  the  United  States  is  obtained 
the  larger  quantity  of  American  cotton.  The  true  Sea  Island 
plant  bears  a  yellow  flower,  while  the  hirsutum  variety  has 
flowers  varying  from  a  white  to  a  faint  yellow. 

2.  Gossypiutn  Peruvianum  is  a  native  of  South  America, 
flouiishing  principally  in  Peru,  Brazil,  and  neighbouring  coun- 
tries.    This  variety  has  yellow  flowers. 
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3.  Gossypium  herbaceum  differs  from  the  two  varieties  above 
named  in  being  a  short  shrubby  plant ;  it  is  a  native  of  Asia 
and  is  grown  very  extensively  in  India,  Egypt,  China,  and  other 
countries ;  and  it  furnishes  the 
various  varieties  of  Surat, 
Madras,  Broach,  short  Egyp- 
tian, and  other  short  stapled 
cottons.    It  has  a  yellow  flower. 

4.  Gossypium,  arboreum.  — 
This,  as  is  indicated  by  its 
specific  name,  is  a  tree-plant, 
bearing  a  reddish  flower ;  it 
grows  fairly  abundantly  in  India 
and  China.  Its  fibre  is  long 
and  silky,  and  from  it  is  ob- 
tained nearly  all  the  long  stapled 
varieties  of  Indian,  Chinese,  and 
Egyptian  cottons. 

The  cotton  fibre  is  essentially 
a  tube  of  a  more  or  less  spiral 
shape  when  viewed  by  means  of 
a  high  power  microscope  (see 
Fig.  1),  which  is  a  drawing  of 
typical  cotton  fibres,  and  in 
which  the  spiral  character  of 
the  cotton  fibre  is  well  seen. 
The  length  of  the  fibre  varies 
considei'ably.  Evan  Leigh  in 
his  book  on  cotton  gives  the 
followins    table     showing:     the 


Fig.  1. — Typical  cotton  fibres. 


average  length  and  diameter  of  various  kinds  of  cotton  fibre  : — 


Length  of  staple 

1 
Diameter  of  fibre 

Description  of  cotton. 

in  inclies. 

in  inches. 

Min. 

Max. 

Min. 

Max. 

New  Orleans, 

0-88 

1-16 

0-00058() 

0  000970 

Sea  Island  (long  stapled), 

1-41 

1-80 

0-000460 

0-000820 

Brazilian, 

1-03 

1-31 

0  000620 

0-000960 

Egyptian,      . 

1-30 

1-52 

0  000590 

0  000720 

Indian,  .... 

0-77 

102 

0  000659 

0-001040 

The  strength  of  the  cotton  fibre  is  fairly  great  considering  its 
small    size ;    as    a   rule,    those  fibres   which  have   the   greatest 
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diameter  are  the  strongest  and  will  resist  the  greatest  amount  of 
strain  ;  Charles  O'Xeill  gives  the  breaking  strain  as  ranging 
from  83 '9  grains  in  Sea  Island  to  163'7  in  Surat  cotton. 

As  will  be  seen  from  Fig.  1,  the  cotton  fibre,  when  viewed 
under  the  microscope,  appears  to  resemble  a  twisted  ribbon,  the 
edges  of  which  are  thicker  than  the  middle  portions ;  this 
twisted  appearance  is  more  highly  developed  in  ripe  fibi'es 
than  in  unripe  ones,  and  is  due  to  the  sap  which  is  in  the 
unripe  fibres  drying  out  of  the  interior,  causing  the  walls  of  the 
fibre  to  collapse  and  the  fibre  to  become  flat  and  twisted.  Ripe 
fibres,  when  viewed  transversely,  show  this  flat  ribbon  form 
with  thick  edges  and  the  tubular  structure  of  the  fibre ;  unripe 
cotton  shows,  under  the  same  conditions,  no  evidence  of  such 
tubular  fibre  and  appears  as  a  band  ©f  uniform  thickness.  At 
certain  seasons  of  the  year,  when  the  first  portions  of  a  new  crop 
of  cotton  are  operated  on,  these  fibres  have  little  or  no  tendency 
to  become  dyed,  and  in  indiiro  and  alizarine  dyed  cotton  cloths 
they  may  sometimes  be  noticed  as  white  specks  ;  they  are,  there- 
fore, known  as  "dead  cotton"  to  dyers. 

CHEMICAL  COMPOSITION  AND  PROPERTIES  OF 
THE  COTTON  FIBRE.  —  Cotton,  when  freed  from  small 
quantities  of  natural  impurities,  consists  almost  entirely  of  cel- 
lulose, a  body  which  is  found  in  every  plant,  of  which  it  forms 
the  ligneous  or  woody  portion.  In  the  cotton  fibre  it  exists  in 
a  purer  condition  than  in  any  other  kind  of  vegetable  fibre  ;  the 
impurities  in  raw  cotton  rarely  exceed  5  per  cent.,  and  con- 
sist of  a  little  colouring  matter,  some  pectin,  a  wax,  oil,  and 
albuminous  matter,  all  of  which  can  be  readily  removed  from 
the  fibre.  In  other  vegetable  fibres  the  cellulose  is  accompanied 
by  various  mineral  incrustations,  which  are  exceedingly  difficult 
to  remove.     See  under  Linen. 

Cellulose  is  a  compound  of  carbon,  hydrogen,  and  oxygen ; 
its  chemical  formula  deduced  by  analysis  is,  in  its  simplest  form, 
CgHj^Oj ;  it,  therefore,  belongs  to  the  group  of  carbo-hydrates,  a 
group  of  compounds  which  contains  the  elements  hydrogen  and 
oxygen  in  the  proportion  (2  of  hydrogen,  H,  to  1  of  oxygen,  O), 
in  which  they  form  water ;  this  group  includes  a  large  number 
of  bodies  derived  from  the  vegetable  world,  such  as  sugar,  starch, 
dextrine,  <kc.  All  these  bodies  possess  what  the  chemist  calls 
alcoholic  properties— that  is,  they  contain  an  organic  radicle 
combined  with  hydroxyl,  OH,  which  gives  thf^m  the  property  of 
combining  with  or  being  acted  upon  by  acids  to  form  alcoholic 
salts,  for  instance,  Messrs.  Cross  and  Bevan  have  lately  pointed 
out,  that  as  cellulose  will  form  a  penta-acetyl  compound  with 
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acetic  acid  it  must  be  a  penta-atomic  alcohol,  and  will,  therefore, 
have  the  formula  CgH5(OH)5. 

When  pure  it  is  a  colourless  body  without  taste  or  odour, 
almost  inert  in  many  of  its  reactions,  while  it  is  quite  insoluble 
in  water,  alcohol,  ether,  benzol,  and  other  solvents.  It  is  com- 
bustible, burning  freely  in  the  air  without  smell,  although 
smouldering  cotton  gives  off  a  slight  odour  of  acrolein ;  there  is 
usually  but  a  small  trace  of  mineral  matter. 

When  treated  with  an  ammoniacal  solution  of  copper  hydrate, 
the  cotton  fibre  begins  to  swell  up  and  then  slowly  to  dissolve, 
forming  a  viscid  slimy  solution.  From  this  solution  acids  throw 
down  a  thick  gelatinous  precipitate  that,  when  washed  and 
dried,  forms  an  amorphous  white  powder  having  all  the  pro- 
perties of  cellulose. 

Action  of  Acids. — Acids  have  a  more  or  less  powerful  action 
upon  cotton,  dependent  alike  upon  their  nature  and  strength,  as 
well  as  upon  the  conditions  of  application.  Concentrated  sid- 
2)huriG  acid  first  causes  the  cotton  fibre  to  swell  up  and  form 
a  gelatinous  mass ;  if  to  the  mixture  water  be  added  a  preci- 
pitate is  obtained  known  as  amyloid.  When  this  amyloid  is 
precipitated  upon  the  fibres  of  cotton  or  cellulose  it  gives  them 
a  parchment-like  appearance ;  upon  this  action  of  strong  sulphuric 
acid  the  manufacture  of  vegetable  parchment  is  based.  Paper 
is  passed  into  strong  sulphuric  acid  for  a  few  seconds,  not  more 
than  twenty,  then  well  washed  with  water  and  dried.  If  the 
action  of  the  acid  be  prolonged  cotton  is  converted  into  a  gum- 
like body,  dextrine,  having  the  same  chemical  composition  as 
cellulose,  iDut  soluble  in  water  and  possessing  adhesive  properties. 
By  boiling  the  mixture,  after  dilution  with  water,  the  dextrine 
is  converted  into  glucose,  a  member  of  the  sugar  family. 

Nitric  acid  has  a  very  strong  but  variable  action  of  an  oxidis- 
ing character  upon  cotton ;  strength  of  acid,  temperature,  time 
of  action,  &c.,  modifying  the  extent  of  the  action.  When  hot 
and  strong,  nitric  acid  completely  decomposes  cotton,  converting 
it  into  a  variety  of  products,  chief  among  which  are  oxalic  acid 
and  an  oxy-cellulose  soluble  in  acids.  Cold  nitric  acid  or  a 
mixture  of  sulphuric  or  nitric  acids  have  no  apparent  action  on 
the  cotton ;  at  all  events  there  is  no  change  in  its  appearance, 
but  it  has  been  converted  into  a  series  of  bodies  known  as  nitro- 
celluloses,  which  contain  nitrogen  in  the  form  of  NOo,  the  quan- 
tity being  dependent  upon  the  time  of  duration  and  strength  of 
acids.  These  nitro-celluloses  are  valuable  products,  and  are  now 
manufactured  on  a  large  scale  for  a  variety  of  purposes.  Hexa- 
nitro-cellulose  is  the  base  of  pyroxylin  or  gun-cotton,  and  is 
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a  highly  inflammable  and  explosive  product.  Trinitro-cellulose 
is  not  explosive  nor  so  inflammable  as  the  last;  it  is  soluble  in 
a  mixture  of  alcohol  and  ether,  the  solution  being  known  as 
collodion,  which  is  used  very  largely  in  photography.  On  eva- 
poration of  the  solvent  the  nitro-cellulose  is  left  behind  as  a 
horny,  insoluble  transparent  mass.  Other  nitro-celluloses  have 
been  used  for  making  an  artificial  silk. 

Strong  hydrochloric  acid  has  a  disintegrating  action  on  cotton, 
convertins  it  into  a  product  which  forms  a  white  powder  when 
dry.     Hence  cotton  should  never  be  treated  with  strong  acids. 

Dilute  mineral  acids  have  but  little  action  on  cotton  if  the 
time  of  treatment  be  short ;  much,  however,  depends  upon  the 
degree  of  dilution,  especially  as  regards  the  action  of  sulphuric 
and  nitric  acids ;  when  these  ai-e  comparatively  dilute  they  have 
no  visible  action  for  a  short  time ;  if  moderately  strong  then 
they  aflFect  the  cotton  more  or  less.  But  even  dilute  acids  have 
a  disintegrating  action  on  cotton  if  the  time  of  action  be  too 
prolonged.  If  cotton  impregnated  with  dilute  acid  be  dried, 
then  the  evaporation  causes  the  acid  to  become  strong  and  the 
fibre  becomes  tendered  so  much  that  when  dry  it  will  fall  into 
powder  :  on  this  re-action  depends  the  process  of  carbonising  or 
separating  cotton  from  wool  in  the  woollen  manufacture. 

Action  of  Alkalies. — Alkaline  bodies  have  a  different  kind 
of  action  on  cotton.  The  alkaline  carbonates  and  all  weak 
alkaline  bodies,  such  as  soap,  borax,  ammonia,  phosphate  of  soda, 
«tc,  when  boiled  with  it,  have  no  action  whatever ;  hence  these 
ma}-  be  used  for  the  purpose  of  scouring  or  cleansing  all  kinds  of 
cotton  fabrics,  even  the  most  delicate,  without  damaging  them. 

Cotton  may  be  boiled  with  dilute  caustic  alkalies  without  any 
effect,  provided  air  be  excluded  by  keeping  the  goods  well  under 
the  surface  of  the  liquid ;  but  if  any  part  be  exposed  to  the  air 
during  the  operation  of  boiling  then  the  alkali  tends  to  convert 
the  cotton  into  oxy-cellulose  and  the  fibre  becomes  tendered. 
This  is  sometimes  the  cause  of  defects  in  bleaching.  Mercer 
showed  years  ago  that  strong  solutions  of  caustic  soda  have 
a  very  peculiar  chemical  and  physical  effect  on  the  cotton  fibre. 
"VThen  treated  with  solutions  of  a  density  of  from  4-5'  to  50° 
Twaddell,  the  cotton  swells  a  little,  shrinks  in  length,  and 
becoQies  more  transparent;  at  the  same  time  the  fibre  gains 
something  in  strength  and  in  weight.*     Mercer  considered  that 

*  Recently,  through  the  work  of  Lowe,  Thomas,  and  Prevost,  it  has  been 
discovered  that  if  the  cotton  be  stretched  during  the  process  of  treating 
with  caustic  soda  it  does  not  shrink,  but  acquires  a  silky  lustre ;  a  large 
quantity  of  silky  mercerised  cotton  is  now  produced,  and  used  for  wea\Tng 
fancv  fabrics. 
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the  cellulose  forms  with  the  alkali  a  soda-cellulose,  which  when 
washed  loses  its  alkali  but  forms  a  hydro-cellulose.  Cotton  thus 
treated  is  known  as  mercerised  cotton,  and  it  has  acquired  the 
properties  of  an  increased  affinity  for  many  colouring  matters, 
especially  the  dyestuffs  of  the  Congo  group,  for  basic  colours, 
for  alizarine  colours,  and  for  tannin  substances.  Mercerised 
cotton,  notwithstanding  its  greater  strength  and  greater  affinity 
for  dyestuffs,  has  not  come  into  general  use,  although  it  is 
applied  in  a  few  special  cases. 

Action  of  Metallic  Salts. — Metallic  salts,  like  alum,  ferrous 
sulphate,  chrome  alum,  lead  acetate,  sodium  sulphate,  magnesium 
sulphate,  &c.,  when  in  solution  have  little  or  no  action  on  cotton. 
If  cotton  impregnated  with  such  solutions  be  dried  the  cotton  is 
more  or  less  disintegrated.  This  appears  to  be  due  to  one  or 
two  causes,  either  the  salt  is  of  such  a  character  that  on  drying 
there  is  a  certain  amount  of  decomposition  into  base  and  acid, 
a  decomposition  which  is  increased  by  the  presence  of  the  cotton; 
the  acid  then  exerts  a  destructive  action  on  the  cotton  fibre. 
Or  in  the  case  of  more  stable  salts,  as,  for  instance,  with  sodium 
sulphate,  the  drying  causes  the  salt  to  crystallise,  and  the 
crystals  forming  in  the  substance  of  the  cotton  fibre  swell  or 
burst  it,  and  so  brings  about  the  destruction  of  the  cotton. 
Some  metallic  salts,  alum,  alumina  sulphate,  ferric  sulphate,  &c., 
have  the  property  of  forming  basic  salts ;  cotton  causes  a  decom- 
position of  these  into  free  base,  which  becomes  fixed  on  the 
fibre,  and  neutral  or  normal  salt,  which  remains  in  solution ; 
this  property  is  taken  advantage  of  in  the  process  of  mordanting 
cotton. 

Action  of  Oxidising  Agents. — Oxidising  agents,  like  bleach- 
ing powder,  chlorine,  chromic  acid,  permanganate  of  potash,  have 
the  property  of  acting  on  cotton  and  converting  it  into  oxy- 
cellulose ;  if  this  action  proceeds  too  far  then  the  cotton  becomes 
tender  and  rotten.  Oxy-cellulose  has  the  interesting  property 
of  having  a  direct  affinity  for  the  basic  coal-tar  colours  like 
Magenta,  Methylene  blue,  Violet,  &c.  Care  has,  therefore,  to  be 
taken  in  the  use  of  bodies  of  this  nature  during  the  operation 
of  bleaching  cotton  ;  used  in  quantities  sufficient  to  destroy  the 
colouring  matter  or  for  a  short  time  only,  and  too  weak  in 
character,  they  will  not  materially  affect  the  cotton ;  on  the 
other  hand,  if  used  too  strong,  or  their  action  is  too  prolonged, 
they  will  ultimately  destroy  it. 

Action  of  other  Substances. — Cotton  has  a  strong  affinity 
for  tannin ;  advantage  is  taken  of  this  fact  for  the  purpose  of 
mordanting  cotton  with  either  tannin  or  tannin  materials,  like 
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sumach,    divi-divi,    chestnut,    <fcc.,    for   dyeing   with    the   basic 
colours. 

Cotton  has  but  little  affinity  for  colouring  matters.  With 
a  few  of  the  natural  dyestuffs,  indigo,  turmeric,  safflower,  and 
annatto  it  will  unite  directly.  Of  the  coal-tar  colours  cotton  has 
no  affinity  for  the  acid  and  azo  colours  in  general  with,  perhaps, 
the  Croceines  as  an  exception.  Of  the  basic  colours  Safranine 
and  Methyl  violet  are  the  only  ones  which  possess  any  sort  of 
affinity  for  cotton,  and  even  these  will  only  produce  pale  shades; 
for  the  so-called  Congo  or  Direct  Cotton  colours,  of  which  Congo 
red  was  the  first  commercial  representative,  cotton  has  a  very 
powerful  affinity,  and  with  these  dyestuffs  produces  some  very 
deep  and  fast  shades.  What  particular  feature  in  the  composi- 
tion of  these  colours  gives  them  this  property  of  direct  combina- 
tion with  cotton  is  not  yet  satisfactorily  explained. 

LINEN. 

Linen  is  a  product  of  the  flax  plant,  Linum  usitatissimum. 
Kext  to  cotton  it  is  the  most  important  of  the  vegetable  textile 
fibres.  It  grows  fairly  luxuriantly  in  countries  with  a  temperate 
climate,  and  is  cultivated  in  Ireland,  Holland,  Russia,  the 
Northern  parts  of  India,  Canada,  America,  «fec.  This  plant  is 
a  very  useful  one,  its  seed  forming  the  familiar  linseed  so  useful 
in  medicine  and  as  the  raw  material  for  the  manufacture  of  lin- 
seed oil,  an  oil  of  great  service  to  painters,  while  the  residual 
cake  left  after  extracting  the  oil  is  used  as  a  food  stuft"  for  cattle. 

The  flax  fibre  is  obtained  from  the  stem  of  the  plant  by  a 
process  known  as  "retting,"  which  consists  essentially  in  steep- 
ing the  plant  in  water  ;  a  process  of  fermentation  sets  in,  much 
of  the  mucilaginous,  pectous,  and  mineral  matters  which  accom- 
pany the  fibre  are  rendered  soluble  and  pass  away,  leaving  the 
fibre  in  a  free  condition,  or  at  least  only  accompanied  by  some 
woody  fibre  from  which  it  is  freed  by  the  process  of  scutching. 
Flax  is  thus  obtained  in  two  forms,  "  line "  and  "  tow " ;  the 
former  consists  of  the  long  silky  fibres,  the  latter  of  the  shorter 
and  more  tangled  fibres. 

PROPERTIES. — Linen,  like  cotton,  consists  essentially  of 
cellulose.  The  ultimate  fibres  ol  flax  vary  from  0-75  to  1-25 
inch  in  length  and  from  0-00048  to  0-00104  inch  in  diameter; 
the  latter  is,  however,  exceedingly  uniform  and  rarely  varies 
much  from  0-0006  inch.  In  the  flax  line  a  large  number  of 
these  fibres  are  found  united  together  in  one  long  thread  of  some 
considerable  length,  two  to  three  feet.     Viewed  under  the  micro- 
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scope  the  flax  fibre  is  seen  to  have  the  form  of  long  cylindrical 
tubes  terminating  in  a  cone  at  each  end  ;  the  cell  walls  are  very- 
thick,  so  that  the  central  tube  usually  only  shows  itself  as  a 
thin  black  line.  At  intervals  the  fibres  are  slightly  distended, 
while  under  high  powers  transverse  markings  become  visible. 
It  is  possible  that  the  fibre  may  be 
made  up  of  a  number  of  fibrets  united 
together.  Fig.  2  is  a  drawing  of  the 
flax  fibre. 

Linen  consists  essentially  of  cel- 
lulose accompanied  in  the  raw  fibre 
with  a  large  proportion  of  impurities, 
some  20  to  30  per  cent.  It  is  very 
diflicult  to  free  it  from  some  of  these 
impurities,  hence  the  operation  of 
bleaching   linen    is   a   more   tedious 

process  and  a  stronger  treatment  is  p[„  2.— The  flax  fibre, 

given  to  it  than  is  the  case  with 
cotton.  In  its  general  behaviour  towards  chemical  reagents 
linen  closely  resembles  cotton ;  it  is  soluble  in  ammoniacal 
copper  solution ;  sulphuric  acid  imparts  to  it  a  blue  colour  as 
also  does  iodine.  In  dyeing,  linen  is  treated  much  in  the  same 
way  as  cotton,  it  having  much  the  same  kind  of  affinity  but  is 
rather  more  difficult  to  dye,  a  difference  perhaps  due  to  the 
diff"erent  physical  structure  of  the  two  fibres,  cotton  (owing  to 
its  more  tubular  structure)  having  greater  absorbent  properties; 
on  the  other  hand,  a  part  of  the  greater  difficulty  may  be  due  to 
the  pectous  principles  with  which  linen  or  flax  is  associated  and 
which  may  tend  to  retard  its  dyeing  properties.  Linen  differs 
from  cotton  in  being  a  better  conductor  of  heat ;  on  this  account 
linen  fabrics  always  feel  colder  than  cotton  fabrics.  It  is 
stronger  and  possesses  a  lustre  wanting  in  cotton. 

HEMP. 

Hemp  is  the  name  given  to  the  fibres  from  the  stem  of  the 
hemp  plant,  Cannabis  sativa,  which  grows  in  all  temperate 
climes.  It  is  cultivated  in  many  countries  on  account  of  its 
fibre  and  also  for  its  seed  which  is  used  for  extracting  an  oil 
from.  From  the  stems  of  the  plant  the  hemp  fibre  is  obtained 
by  a  process  of  retting,  &c.,  as  is  done  with  linen.  It  is  used 
for  making  sacking,  canvas,  ropes,  &c.,  for  which  purposes  it  has 
some  valuable  properties,  such  as  being  strong  and  not  easily 
rotting  when  immersed  in  water.     It  is  a  very  coarse  fibre,  so 
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that  it  is  only  used  for  fabrics  which  may  be  used  in  the  rough 
state ;  it  is,  therefore,  rarely,  if  ever,  bleached  or  dyed ;  when 
required  these  operations  are  carried  on  by  the  same  processes 
as  are  used  for  linen  or  cotton. 

The  hemp  fibre  closely  resembles  that  of  linen ;  if  anything  it 
is  more  scaly  in.  appearance,  longer  and  wider. 

JUTE. 

The  fibre  of  the  jute  is  derived  from  various  species  of  Cor- 
cliorus  plants,  natives  of  India,  which  have  of  late  years  become 
of  considerable  importance  in  the  manufacture  of  textile  fibres, 
especially  of  carpets,  matting,  sack  cloth,  canvas,  ic.  The  most 
important  species  of  jute  plant  is  the  Corchorus  capsularis  which 
is  extensively  cultivated  in  India,  from  whence  comes  by  far  the 
largest  supplies  of  jute  fibres. 

The  stems  of  the  plant  are  retted  by  steeping  in  water ;  the 
fibres  are  compai-atively  easily  removed  in  a  fairly  pure  condi- 
tion; their  length  is  about  li^  to  21  yards,  of  which  about  a  foot 
is  cut  ofi"  and  used  in  making  paper,  the  rest  being  spun  into 
thread  and  woven  into  various  kinds  of  jute  fabrics. 

PROPERTIES.— The  jute  fibre  in  its  ultimate  form  has  a 
length  of  0-03  to  0-17  inch  and  a  diameter  of  00004  to  0-0013 
inch.  The  fibres  haA"e  a  more  or  less  polygonal  appearance, 
being  usually  five-  or  six-sided,  and  a  central  canal  of  a  very 
small  size  which  is  often  scarcely  visible  ;  other^vise  the  appear- 
ance of  the  fibre  resembles  that  of  linen. 

Jute  differs  from  cotton,  linen,  and  hemp  in  its  chemical  com- 
position. According  to  Messrs.  Cross  and  Bevan,  who  have 
made  a  very  exhaustive  examination  of  the  jute  fibre,  it  consists 
not  of  cellulose  but  of  a  combination  of  cellulose  with  another 
body  of  similar  nature  to  which  the  name  of  bastose  is  given. 
This  combination  of  the  two  bodies  has  been  named  by  ]\lessrs. 
Cross  and  Bevan — Corchorobastose.  This  causes  the  jute  fibre 
to  possess  properties  very  difi"erent  from  those  of  purely  cellulose 
fibres,  which  are  in  the  main  more  nearly  like  those  possessed  by 
woody  fibre.  Sulphuric  acid  and  iodine  colour  it  a  dark  brown ; 
sulphate  of  aniline  imparts  a  yellow  colour.  A  fine  crimson 
colour  is  developed  when  the  fibre  is  first  treated  with  chlorine 
and  then  with  bisulphite  of  soda,  a  reaction  which  resembles 
that  given  by  cotton  which  has  been  treated  with  tannin. 
Chlorine  and  bromine  have  the  property  of  combining  readily 
with  the  jute  fibre,  disintegrating  it ;  therefore,  the  process  of 
bleaching  withchlorine  or  bleaching  pow  der,  which  is  so  success- 
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ful  with  cotton,  and  linen,  cannot  be  followed  to  so  great  an 
extent  in  bleaching  jute.  Sulphuric  acid,  either  strong  or  dilute, 
has  a  tendering  action  on  jute,  rendering  it  more  brittle  ;  so  that 
it  does  not  spin  or  weave  easily,  although  the  fibre  so  treated 
has  a  more  silky  appearance  than  fibre  which  has  not  been  acted 
upon  by  the  acid. 

Jute  differs  from  all,  or  nearly  all,  other  vegetable  fibres  by 
its  possessing  a  natural  affinity  for  the  basic  coal  tar  colours, 
which,  therefore,  do  not  require  the  jute  to  be  previously  mor- 
danted with  tannin  as  is  the  case  with  cotton  or  linen.  It  has 
also  some  affinity  for  the  acid  coal-tar  colours  and  with  many  of 
these  it  may  be  dyed  from  a  bath  containing  sulphuric  acid  or 
preferably  alum. 

Jute  has  a  similar  action  on  metallic  salts  as  cotton,  but  in  a 
greater  degree;  so  that  it  is  rather  more  readily  mordanted 
with  salts  of  alumina,  iron,  (fee,  than  is  the  case  with  the  other 
vegetable  fibres. 

When  jute  is  placed  in  a  weak  solution  of  ferric  ferricyanide 
(prepared  by  mixing  solutions  of  ferric  chloride  and  potassium 
ferricyanide  together),  it  becomes  dyed  of  a  more  or  less  deep 
Prussian  blue  colour,  a  reaction  which  is  fairly  characteristic  of 
this  fibre. 

CHINA  GRASS. 

China  grass,  or,  as  it  is  sometimes  called,  Rhea  or  Ramie  fibre, 
has  come  into  great  prominence  of  late  years  as  a  textile  fibre. 
It  is  obtained  from  the  stems  of  a  species  of  nettle  plant, 
Boilimeria  nivea.  This  plant  is  largely  cultivated  in  China, 
India,  and  other  Asiatic  countries.  The  fibres  are,  as  in  flax, 
hemp,  and  jute,  situated  between  the  stem  and  the  bark,  but 
unfortunately  they  cannot  easily  be  separated  from  these  two 
portions  of  the  plant;  retting  with  water,  which  is  adopted  with 
the  other  fibres  named,  is  not  suitable,  inasmuch  as  it  causes  the 
fibres  themselves  to  become  disintegrated  into  their  ultimate 
fibre  constituents  and  then  cannot  be  separated  from  other 
portions  of  the  plant.  The  fibres  are  usually  obtained  by  taking 
the  plant  or  its  stem  while  in  a  green  condition  and  passing 
it  through  a  machine,  which,  by  breaking  up  the  stem  and  bark 
without  affecting  the  fibres,  causes  the  latter  to  be  easily 
separated  by  washing  with  water.  The  China  grass  fibres 
attain  a  length  of  H  to  2  yards,  and  possess  a  fine  silky  appear- 
ance. The  ultimate  fibres  of  the  China  grass  have  a  length  of 
about  1  inch  and  a  diameter  of  0-0016  to  0-0032  inch.  The  fine 
silky  lustre  is,  unfortunately,  easily  affected  by  dyeing  processes. 


12  GARMENT    DYEING    AND    CLEANING. 

China  grass  consists  essentially  of  cellulose  mixed  in  the  raw 
fibre  with  some  pectous  matter,  &c.  In  its  general  properties  it 
closely  resembles  cotton.  It  is  easily  bleached  to  a  fine  white 
colour.  For  dyes  it  lias  about  the  same  aifinity  as  cotton,  that 
for  the  basic  colours  being,  perhaps,  rather  stronger.  It  can  be 
readily  dyed,  but  there  is  a  great  risk  of  its  losing  its  silky 
lustre. 

OTHER  VEGETABLE    FIBRES. 

Other  vegetable  fibres  are  known  and  used  more  or  less 
locally  in  the  countries  where  they  are  grown,  as,  for  instance, 
New  Zealand  flax,  the  fibre  of  Phormium  tenax,  Manila  hemp, 
cocoa-nut  fibre,  agave  fibre,  <kc.,  these  are  of  so  little  importance, 
and  the  information  about  them  is  of  so  scanty  a  nature,  that  it 
is  not  necessary  to  notice  them  more  fully  here.  Perhaps  it 
will  be  sufiicient  to  say  that,  should  dyers  have  occasion  to  deal 
with  any  of  these  fibres,  they  can  be  treated  in  a  similar  manner 
to  linen  or  jute.  New  Zealand  flax  and  cocoa-nut  fibre  more 
nearly  resembling  the  latter  fibre  in  their  dyeing  properties 
than  linen. 

CLASSIFICATION.  —  Vegetable  textile  fibres  may  be 
roughly  divided  into  two  classes.  The  first  class  comprises 
those  which  are,  like  cotton,  found  attached  to  the  seeds  of 
various  plants  ;  these  consist  almost  entirely  of  cellulose,  and  in 
all  their  properties  resemble  cotton  ;  if  they  have,  like  cotton, 
a  twisted  structure,  then  they  may  be  used  in  the  preparation 
of  textile  fabrics ;  but  often  they  are  quite  smooth  and  will  not 
spin  into  a  substantial  thread.  The  second  class  of  textile  fibres 
are  those  which,  like  linen,  hemp,  and  jute,  are  found  in  the 
stem  portion  of  the  plant  lying  between  the  woody  portion  of 
the  stem  and  the  birk  ;  these  are  known  as  bast  fibres  ;  they  do 
not  consist  entirely  of  pure  cellulose,  but  often  contain  ligno- 
cellulose  or  a  body  known  as  bastose ;  the  presence  of  these 
bodies  causes  them  to  possess  difiierent  aflinities  for  metallic  salts 
and  dyes  to  what  the  pure  cellulose  fibres  have,  as  will  have 
been  noticed  from  the  descriptions  already  given. 

Consisting  as  vegetable  fibres  do  essentially  of  cellulose  it  is 
a  difficult  matter  to  difierentiate  between  the  different  fibres, 
especially  those  which  are  formed  of  bast  fibres.  Jute  may  be 
distinguished  by  its  giving  a  golden  yellow  colour  with  sulphate 
of  aniline,  while  cotton  and  linen  do  not ;  sulphuric  acid  and 
iodine  do  not  colour  cotton,  while  they  impart  a  blue  colour  to 
linen  and  a  brown  colour  to  jute.      Jute  is   dyed  an  intense 
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blue  by  ferric  ferricyanide,  linen  a  pale  blue,  but  cotton  is  not 
coloured. 

II.  ANIMAL  FIBRES. 

There  are  three  kinds  of  animal  fibres  met  with  in  nature  and 
used  in  the  manufacture  of  textile  fibres ;  two  of  these  are 
derived  from  quadruped  animals,  such  as  the  sheep,  goat,  &c. ; 
while  the  third  class  comprises  the  products  of  certain  insects — 
e.g.,  silk. 

All  animals  have  a  more  or  less  fibrous  coating,  which  serves 
as  a  sort  of  protecting  coat  from  the  weather  to  the  skin  under- 
neath;  this  coat  of  fi'bre  may  consist  wholly  of  woolly  fibres  or 
partly  of  woolly  fibres  with  some  short  stifffer  fibres  called  hairy 
fibres ;  occasionally  in  certain  parts  of  the  body  these  hairy 
fibres  may  grow  to  a  great  length.  Of  these  two  classes  of 
animal  fibres  the  woolly  fibres  are  the  most  esteemed  for  the 
manufacture  of  textile  fabrics  ;  it  is  only  when  the  hairy  fibres 
are  long  that  they  are  serviceable  for  this  particular  purpose. 
There  is  a  slight  diff'erence  in  the  structure  of  the  two  kinds  of 
fibre,  woolly  fibres  having  a  more  scaly  structure  than  hairy 
fibres,  the  latter  also  difi"er  in  being  more  cylindrical  in  form. 


WOOL. 

By  far  the  most  important  of  the  animal  fibres  is  wool,  the 
fibre  of  the  domestic  sheep.  Other  animals,  the  llama  or  alpaca, 
the  Angora  and  Cashmere  goats,  also  yield  fibres  of  a  similar 
character,  which  are  imported  under  the  name  of  wools.  There 
are  many  varieties  of  wools  yielded  by  the  various  breeds  of 
sheep,  but  they  may  be  roughly  divided  into  two  kinds  accord- 
ing to  the  length  of  "  staple,"  as  it  is  called.  In  the  long  stapled 
wools  the  fibres  average  from  7^  to  9^  inches  in  length,  while 
the  short  stapled  wools  vary  from  1  to  2  inches  long.  The 
diameter  varies  vei-y  considerably  from  0-00033  to  0-0018  of  an 
inch.  Two  varieties  of  thread  are  spun  from  wool ;  one  is 
known  as  "  worsted,"  the  other  as  "  woollen  "  yarns  ;  from  these 
yarns  two  kinds  of  cloths  are  woven,  distinguished  as  worsted 
and  woollen  cloths ;  the  former  are  in  general  not  subjected  to 
any  milling  or  felting  process,  while  the  latter  invariably  are. 

PHYSICAL  PROPERTIES. — When  seen  under  the  micro- 
scope the  wool  fibres  show  a  rod-like  structure  covered  with 
broad  scales,  the  edges  of  which  project  from  the  body  of  the 
fibre  and  all  point  in  one  direction.     The  shape  of  the  scales 
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varies  in  different  breeds  of  wool ;  this  structure  is  shown  in 
Fig.  3,  which  represents  the  structure  of  various  kinds  of  wool 
fibres.  The  outer  scales  enclose  inner  medullary  cells  which 
often  contain  pigment  matter.  A  transverse  section  of  the  wool 
fibre  shows  the  presence  of  a  large  number  of  cells ;  Bowman 
computes  them  at  1,500.  Certain  wool  fibres  are  occasionally- 
met  with  which  have  a  peculiar  white  horny  appearance,  those 
do  not  felt  or  dye  well.  They  are  know  as  "  kempy "  fibres. 
The  microscope  shows  that  they  are  devoid  of  structure  and  are 


Fig.  3.— Microscopical  appearance  of  various  wool  fibres. 

a,  Fine  merino,  b,  Lincoln  wool  taken  from  the  coarsest  part  of  the 
fleece  after  treatment  with  caustic  soda  and  washing  with  alcohol  and 
water,  c,  Lincoln  wool  taken  from  the  shoulders  of  the  same  fleece 
as  b.  d,  Alpaca,  e,  Mohair.  /,  Coarse  hair  from  Cheviot  fleece. 
g,  Kempy  fibre. 

formed  of  very  horny,  impenetrable  tissue,  which  is  difficult  to 
treat  in  the  milling  or  dyeing  process.  The  scaly  structure  of 
wool  is  of  great  importance  in  regard  to  what  is  known  as  the 
felting  property.  When  woollen  fabrics  are  worked  in  boiling 
water,  especially  in  the  presence  of  soap,  they  shrink  in  length 
and  breadth,  but  become  thicker  in  substance,  while  there  is 
a  greater  amalgamation  of  the  fibres  of  the  fabric  together  to 
form  a  more  compact  and  dense  cloth ;  this  is  due  to  the  scaly 
structure  of  the  wool  fibres,  enabling  them  to  become  entangled 
and  closely  united  together.  In  the  manufacture  of  felt  hats 
this  is  a  property  of  very  great  value. 

Wool  is  a  much  more  hygroscopical  fibre  than  cotton  or  any 
of  the  other  vegetable  fibres;  usually  it  contains  about  18  per 
cent,  of  water,  but  much  depends  upon  the  atmospheric  con- 
ditions prevailing.     This  water  is  contained  in  the  wool  in  two 
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forms — (1)  as  water  of  hydration  amounting  to  about  8  per 
cent.,  and  (2)  as  hygroscopic  water.  Heated  to  about  100°  C. 
it  parts  with  nearly  the  whole  of  its  water  and  becomes  hard, 
horny,  and  brittle ;  exposed  to  the  air  the  dry  wool  again  absorbs 
water  and  is  restored  to  its  former  condition.  When  heated  to 
100°  C.  wool  becomes  somewhat  plastic,  so  that  whatever  form  is 
then  imparted  to  it,  it  will  retain  when  it  becomes  cold ;  this 
property  is  very  useful  in  certain  processes  of  finishing  wool 
fabrics.  If  a  piece  of  wool  be  held  in  a  flame  it  appears  to  fuse 
and  run  into  a  black  coloured  bead,  burns  with  difficulty,  and 
emits  a  peculiar  odour;  this  serves  to  distinguish  wool  from 
cotton  or  other  vegetable  fibres. 

CHEMICAL  PROPERTIES,  —  Action  of  Alkalies. — 
Alkalies  have  a  powerful  action  on  wool,  varying  of  course  with 
the  nature  of  the  alkali,  strength  of  solution,  and  temperature 
at  which  the  action  takes  place.  An  ammoniacal  solution  of 
copper  hydroxide  (Schweitzer's  reagent)  has  comparatively  little 
action  in  the  cold,  but  when  hot  it  dissolves  wool  fairly  readily. 

The  caustic  alkalies,  sodium  hydroxide,  NaOH,  or  potassium 
hydroxide,  KOH,  have  a  most  deleterious  action  on  wool ;  even 
when  very  dilute  and  used  in  the  cold  they  act  destructively, 
and  leave  the  fibre  with  a  harsh  feel  and  very  tender;  they 
cannot,  therefore,  be  used  for  scouring  or  cleansing  wool.  Hot 
solutions,  even  if  weak,  have  a  solvent  action  on  the  wool  fibre, 
producing  a  liquid  of  a  soapy  character  from  which  the  wool  is 
precipitated  out  on  adding  acids.  The  alkaline  carbonates  have 
but  little  action  on  wool ;  none  if  used  dilute  and  at  tem- 
peratures below  1 20°  F. 

Soaj)  has  practically  no  action  on  wool,  and  is,  therefore,  an 
excellent  scouring  material  for  wool.  The  carbonate  of  ammonia 
is  the  best  and  has  the  least  action  of  the  alkaline  carbonates; 
those  of  potash  and  soda,  if  used  too  strung  or  too  hot,  have  a 
tendency  to  turn  the  wool  yellow;  the  carbonate  of  potash  leaves 
the  wool  softer  and  more  lustrous  than  the  carbonate  of  soda. 
The  influence  of  scouring  agents  on  wool  will  be  discussed  in 
the  chapter  on  cleansing  fabrics. 

Caustic  or  quicklime  has  a  similar  injurious  action  on  the 
wool  fibre  as  the  caustic  alkalies. 

Action  of  Acids.  —  Acids  when  dilute  have  but  little 
influence  on  the  wool  fibre;  their  tendency  is  to  cause  a  separ- 
ation of  the  scales  of  the  wool  and  so  make  it  feel  harsher. 
Strong  acids  have  a  disintegrating  action  on  the  wool  fibre. 
There  is  a  very  considerable  difference  between  the  action  of 
acids  on  wool  and  on  cotton  and  this  difference  of  action  is  taken 
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advantage  of  in  the  woollen  industry  to  separate  cotton  from 
wool  by  the  process  commonly  known  as  "carlxtnising,"  which 
consists  in  treating  the  fabric  with  a  weak  solution  of  hydro- 
cJdoric  acid,  then  drying  it ;  the  cotton  is  disintegrated  and 
fells  away  in  the  form  of  a  powder,  while  the  wool  is  not  affected. 
Suljjhuric  acid  is  used  very  largely  in  dyeing  wool  with  the  acid 
and  azo  colouring  matters. 

Jf^iiric  acid  affects  wool  in  a  very  similar  manner  to  the  acids 
named  above ;  if  strong  it  gives  a  deep  yellow  colour  and  acts 
somewhat  destructively  on  the  fibre  :  when  dilute  it  does  not 
affect  the  fibre  so  much,  but  still  imparts  a  yellow  colour  varying 
in  depth  according  to  the  strength  of  acid  used.  ^Nitric  acid 
is  largely  used  in  garment  dyeing  to  destroy  any  colour  which 
garments  may  have  before  re-dyeing  them.  The  acid  should  not 
be  used  stronger  than  4^  to  5'  Tw.,  or  the  strength  of  the  wool 
will  be  affected. 

SuJphurous  acid  (sulphur  dioxide)  has  no  effect  on  the  actual 
fibre,  but  exercises  a  bleaching  action  on  the  yellow  colouring 
matter  which  the  wool  contains ;  it  is,  therefore,  largely  used 
for  this  purpose,  being  applied  either  in  the  form  of  gas  or 
in  solution  in  water ;  the  method  will  be  found  described  in 
another  chapter. 

Action  of  other  Substances. — Chlorine  and  the  hypochlorites 
have  an  energetic  action  on  wool,  and,  although  they  exert  a 
bleaching  action,  they  cannot  well  be  used  for  bleaching  wool. 
Hot  solutions  of  bleaching  powder  entirely  destroy  the  fibre. 
Weak  and  cold  solutions  bring  about  a  sKght  oxidation  of  the 
fibre,  which  causes  it  to  have  a  greater  affinity  for  colouring 
matters ;  advantage  is  taken  of  this  fact  in  the  printing  of 
Delaines  and  woollen  fabrics,  while  the  woollen  dyer  would 
occasionally  find  the  treatment  of  service.  A  paper  by  Mr.  E. 
Lodge  in  the  Journal  of  tJoe  Society  of  Dyers  and  Colourists, 
1892,  p.  41,  may  be  consulted  with  advantage  on  this  subject. 

When  wool  is  boiled  with  solutions  of  metallic  salts,  such  as 
the  sulphates  of  iron,  chrome,  aluminium,  and  copper,  the  chlor- 
ides of  tin,  copper,  and  iron,  the  acetates  of  the  same  metals,  as 
well  as  with  some  other  metallic  salts,  it  exerts  a  reducing  action, 
with  the  result  that  there  is  a  depHJsition  of  the  metallic  oxide 
on  the  wooL  and  the  production  of  an  acid  salt  which  remains  in 
solutiotL  In  some  cases  this  action  is  fevourably  influenced  by 
the  presence  of  some  organic  acid  or  organic  salt,  as,  for  ex- 
amptles,  oxalic  acid  and  cream  of  tartar  (potassium  tartrate) 
along  with  the  metallic  salt.  On  this  fact  depends  the  process 
of  mordanting  wool  with  potassium  bichromate,  alum,  alumina 
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sulphate,  ferrous  sulphate,  copper  sulphate,  &c.  The  exact 
nature  of  the  action  which  occurs  is  somewhat  uncertain,  but 
there  is  reason  for  thinking  that  the  wool  fibre  has  the  capacity 
of  assimilating  both  the  acid  and  the  basic  constituents  of  the 
salt  employed. 

The  normal  salts  of  the  alkaline  metals,  such  as  sodium 
chloride,  potassium  sulphate,  sodium  sulphate,  (fee,  have  no 
action  whatever  on  the  wool  fibre. 

"Wool  has  a  strong  affinity  for  many  colouring  matters.  For 
some  of  the  natural  colours,  turmeric,  safi"ron,  annatto,  (fee,  and 
for  the  neuti'al  and  basic  coal-tar  colours  it  has  a  direct  affinity 
and  will  combine  with  them  from  their  aqueous  solutions ; 
Knecht  has  shown  that  the  active  principle  of  the  wool  fibre 
has  a  decomposing  action  on  the  basic  colouring  matters,  com- 
bining with  the  base  to  form  a  coloured  body,  while  the  acid 
constituent  is  liberated  in  the  free  condition.  For  the  acid  and 
azo  colouring  matters,  indigo  extract  and  some  others,  wool  has 
a  strong  affinity,  if  the  coloui'-acid  they  contain  be  previously 
liberated  by  the  addition  of  a  little  strong  acid,  such  as  sulphuric, 
hydrochloric,  or  acetic  acids.  Wool  is  of  a  very  permeable 
character,  so  that  it  is  readily  penetrated  by  dye  liquors  ;  in  the 
case  of  wool  fabrics  much  depends,  however,  upon  the  amount  of 
felting  to  which  the  fabric  has  been  subjected. 

Wool  is  essentially  a  nitrogenous  product ;  it  contains  not  one 
body  only  but  a  number  of  products.  Knecht  has  isolated  one 
of  these  and  named  it  lamiginic  acid;  it  has  the  property  of 
combining  with  colouring  matters  and  mordants  to  form  insol- 
uble, more  or  less  coloured  bodies.  Besides  this,  wool  possibly 
contains  other  bodies  of  an  amido-acid  nature  which  impart  to 
it  the  property  of  combining  with  either  acids  or  bases,  a  pro- 
perty of  very  considerable  value  in  dyeing  wool. 

The  other  varieties  of  wool  differ  only  from  sheep's  wool  in 
the  form  of  their  fibre.  As  regards  their  chemical  composition, 
action  of  acids,  alkalies,  dyeing  properties,  (fee,  they  closely 
resemble  sheep's  wool,  differing  a  little  in  the  degree  of  their 
action  on  those  bodies  ;  thus  mohair  is  a  little  more  difficult  to 
dye  than  wool. 

SILK. 

Silk  is  the  name  given  to  the  fibrous  material  secreted  by  the 
caterpillars  of  certain  moths  to  form  the  cocoon  which  encloses 
them  during  their  transition  period,  the  chrysalis,  between  their 
caterpillar  and  imago  stages.  The  silks  which  are  used  in  the 
textile  arts  may  be  roughly  divided  into  two  groups,  domestic 


18 


GARMENT    DYEING    AND    CLKANING. 


or  cultivated   and   wild  silks.     The  former  is  by  far  the  most 
important ;    it  is  chiefly   obtained  from  the   caterpillar  of  the 

silkworm  moth,  Bomhyx 
viori.  Fig.  4  represents 
the  moth  in  the  various 
stages  of  its  existence. 
This  moth,  in  its  cater- 
pillar stage,  feeds  on  the 
leaves  of  the  mulberry 
tree,  and  hence  the  silk  is 
sometimes  distinguished 
as  '•'  mulberry  silk."  It 
is  largely  cultivated  in 
Italy,  Japan,  China,  India, 
and  other  localities.  The 
&ilk  worm  has  glands  on 
each  side  of  its  body 
which  secrete  a  peculiar 
fluid  ;  this  passes  out  of 
the  spinneret  at  the  end 
of  the  caterpillar  and  then 
solidifies  to  form  the  silk 
fibre,  which  may  vary 
from  400  to  2,000  yards 
in  length  and  average 
about  0-00067  of  an  inch 
in  diameter,  the  fibre  hav- 
ing the  largest  diameter 
at  the  outside  of  the 
cocoon  and  the  narrowest  in  the  centre.  The  fibres  from  a 
number  of  cocoons  are  reeled  together  to  form  a  single  thread, 
and  it  is  in  this  form  that  the  silk  fibre  makes  its  appearance  in 
the  market.  Organzine  or  warp  silk  thread  is  thicker  and  has 
more  twist  about  it  than  is  the  case  with  weft  or  tram  silk. 
Floret  silk  is  the  name  given  to  the  fibres  from  the  centre  of  the 
cocoon.  Spun  silk  is  the  name  given  to  the  silk  thread  obtained 
from  loose  fibres,  damaged  cocoons,  etc.,  by  boiling  oflf,  carding 
and  spinning  the  threads  as  in  the  cotton  or  wool  industry ; 
while  chappe  silk  is  made  in  a  similar  way  from  fibres  which 
have  not  been  boiled  ofi". 

The  silk  fibre  consists  essentially  of  two  portions,  an  outer 
coating,  more  or  less  coloured,  of  a  gummy  substance,  the  sericin 
or  silk  gum,  and  an  inner  portion,  the  silk  fibre  proper  or 
fibroin.     The  silk  gum  can  be  removed  by  boiling  the  fibre  in 


Fig.  4.— The  silk  moth. 
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weak  solutions  of  alkalies,  or  of  soap ;  this  process  constitutes 
the  operation  of  boiling  off,  during  which  there  is  a  loss  of  from 
25  to  30  per  cent,  of  the  weight  of  the  raw  fibre,  but  the  latter 
is  left  more  pliable,  softer,  and  lustrous.  Viewed  under  the 
microscope  the   silk   fibre  is   .seen  to  be  formed  of  two  fibres 


Fig.  5.— Silk  fibres. 

cemented  together  side  by  side  by  the  silk  gum  or  sericin 
(Fig.  5) ;  these  fibres  do  not  appear  to  possess  any  structure  and 
have  a  solid  rod  like  form.  When  the  silk  is  boiled  off  and  the 
gum  removed,  then  the  two  portions  of  the  silk  fibre  tend  to 
separate  from  one  another.  The  whole  fibre  is  known  in  France 
as  the  have  and  each  single  fibre  as  the  brin. 
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Action  of  Acids. — Acids  have  some  action  on  silk ;  the  strong 
mineral  acids  rapidly  attack  and  disintegrate  silk.  Hydrochloric 
acid  dissolves  it  easily,  taking  up  more  than  its  own  weight  of 
the  fibre.  Nitric  acid  also  dissolves  it,  a  yellow  coloured  solu- 
tion being  obtained.  Sulphuric  acid  dissolves  silk  to  a  syrupy 
liquid.  Usually  on  adding  water  to  these  acid  solutions  a 
flocculent  precipitate  is  obtained  which  probably  consists  of  the 
fibroin  of  the  silk  in  an  altered  form. 

When  silk  is  immersed  in  very  weak  aqueous  solutions  of 
acids  it  rapidly  absorbs  them  and  retains  them  very  tenaciously; 
at  the  same  time  the  silk  acquires  additional  lustre  and  a  peculiar 
feel,  and  the  property  of  giving  off  a  crackling  sound  when 
crushed,  this  is  known  as  the  "  scroop  "  of  the  silk.  This  action 
of  acids  is  taken  advantage  of  in  dyeing  and  finishing  silk  for 
the  purpose  of  increasing  its  lustre  where  the  nature  of  the  dye- 
stuff  used  will  permit  of  it  being  done.  The  operation  is  known 
as  "brightening"  the  silk,  and  is  carried  out  usually  by  prepar- 
ing,' weak  solutions  of  either  acetic,  sulphuric,  or  tartaric  acids; 
the  latter  gives  the  best  results  but  is  not  often  used  on  account 
of  its  greater  cost.  Oxalic  acid  has  also  been  used  for  this 
purpose.  After  being  immersed  in  the  acid  solution  the  silk  is 
dried  without  being  washed.  When  silk  is  boiled  with  dilute 
nitric  acid  it  is  coloured  yellow,  due  to  the  formation  of  what  is 
known  as  xanthoproteic  acid.  Hot  strong  acetic  acid  will  dis- 
solve silk. 

Action  of  Alkalies, — Alkaline  solutions  have  a  very  variable 
action  on  silk,  dependent  upon  the  strength  and  temperature  of 
the  solution.  At  low  temperatures  caustic  soda  and  potash  solu- 
tions have  little  action,  even  if  used  of  such  strengths  as  would 
mercerise  cotton ;  hot  solutions  dissolve  silk,  and  among  the 
products  thereby  formed  is  sericinic  acid  which  has  analogous 
properties  to  the  lanuginic  acid  from  wool.  Although  the 
caustic  alkalies  when  in  weak  solution  may  be  used  for  dis- 
charging silk,  yet  owing  to  their  solvent  action  on  the  fibroin 
it  is  not  advisable  to  use  them.  The  alkaline  carbonates 
have  a  similar  action  to  the  caustic  alkalies,  but  act  less  ener- 
getically. 

Ammonia  has  but  little  action  and  may  be  used  as  a  scouring 
agent  for  silk.  Lime  water,  when  the  action  is  prolonged,  destroys 
the  lustre  and  reduces  the  strength  of  the  fibre. 

Soap  and  borax  have  no  action  whatever  on  silk  and  may  be 
used  for  boiling  off  or  discharging  or  scouring  silks  without  any 
fear  of  spoiling  the  material 

Action  of  other  Substances, — Silk  has  a  decomposing  action 
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on  solutions  of  many  metallic  salts,  resembling  wool  in  this 
respect.  This  property  is  applied  in  the  dyeing  and  weighting 
of  silk  goods.  Thus  if  silk  is  immersed  in  a  solution  of  basic 
ferric  sulphate,  the  so-called  nitrate  of  iron,  for  some  time,  the 
iron  salt  is  absorbed  by  the  silk,  and  on  subsequent  washing 
with  water  the  iron  is  found  deposited  on  the  silk  as  oxide. 
Solutions  of  alum,  alumina  sulphate,  chrome  alum,  stannous  and 
stannic  chlorides,  when  in  a  more  or  less  basic  condition,  are 
affected  in  a  similar  manner.  Strong  solutions  of  zinc  chloride 
and  stannic  chloride  dissolve  the  silk,  hence  it  is  very  important 
that  these  two  bodies  be  used  with  great  care.  Silk  is  soluble 
in  Schweitzer's  reagent  (ammoniacal  solution  of  copper).  Solu- 
tions of  bichromate  of  potash  colour  silk  yellow,  or,  if  the  silk 
be  subjected  to  prolonged  boiling  in  such  solutions,  it  may 
become  of  an  olive  yellow  colour ;  bichromate  of  potash  is  not 
available  as  a  mordant  for  silk.  Chromic  acid  decomposes  the 
silk  fibre.  Potassium  permanganate  is  decomposed  and  a  brown 
deposit  of  manganese  oxide  is  formed  on  the  silk  ;  this  deposit 
can  be  removed  by  treatment  with  sulphurous  acid  or  bisulphite 
of  soda  with  the  result  that  the  silk  is  bleached.  Too  strong  solu- 
tions of  permanganate,  however,  disintegrate  the  silk.  Chlorine 
and  the  hypochlorites  destroy  the  silk,  therefore  they  cannot  be 
used  for  the  purpose  of  bleaching  silk  fabrics. 

As  regards  its  affinity  for  colouring  matters  silk  closely  re- 
sembles wool  in  all  particulars,  but  has,  perhaps,  a  little  less 
energy. 

Silk  when  freed  from  the  sericin  and  other  impurities  consists 
essentially  of  a  nitrogenous  substance  named  fibroin  and  having 
a  composition  corresponding  to  the  formula  Cj^HogNgOg.  From 
investigations  and  from  the  known  affinities  of  the  silk  fibre  for 
colouring  matters  fibroin  must  be  an  amido-acid ;  therefore  it 
can  play  the  part  of  either  an  acid  or  a  base  as  circumstances 
will  permit  it ;  hence  the  affinity  which  silk  possesses  for  both 
acid  and  basic  colouring  matters.  Fibroin  forms  about  70  to  75 
per  cent,  of  the  raw  silk  fibre. 

Sericin  or  silk  glue  has  a  similar  composition  to  fibroin  but 
contains  more  oxygen  and  hydrogen  ;  its  formula  is  CjgH.^gN^Os. 
It  is  generally  regarded  as  an  hydration  product  of  fibroin,  pro- 
duced when  the  latter  is  exposed  to  the  action  of  the  moisture 
and  oxygen  of  the  atmosphere.  It  can  be  obtained  in  the  form 
of  a  tasteless  powder,  which  swells  up  in  cold  water  and  is  a 
little  more  freely  soluble  in  hot  water  than  gelatine,  yielding 
thick  viscid  solutions.  From  these  it  is  precipitated  by  the 
addition  of  alcohol,  tannic  acid,  or  solutions  of  metallic  salts. 
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WILD   SILKS. 

Under  the  general  title  of  wild  silks  there  comes  into  the 
market  a  number  of  silk  fibres  produced  by  caterpillars  of 
moths  whose  rearing  so  far  has  not  been  made  the  object  of 
any  industry,  as  is  the  case  with  the  mulberry  silk  moth  de- 
scribed above.  These  are  known  as  "  Wild  Silks."  They  come 
from  a  great  variety  of  moths  which  live  in  various  districts  of 
India  and  contiguous  countries  ;  of  some  of  them  but  little  is 
definitely  known ;  one  only  is  as  it  were  made  a  regular  article 
of  commerce,  the  Tussah  or  Tussur  silk,  while  the  others  come 
into  this  country  in  but  small  lots.  Tussah  silk  is  somewhat 
cheaper  than  mulberry  silk,  and,  therefore,  finds  its  way  into  the 
cheaper  classes  of  silk  fabrics. 

TUSSAH  or  TUSSUR  SILK  is  the  most  important  of  the 
wild  silks  j  it  comes  into  this  country  from  India  and  China  in 


Fig.  6.— Tussah  silk  fibre. 

large  quantities,  as  two  varieties  of  silk,  which  are  not  the  pro- 
duce of  the  same  moth,  but  of  allied  species.  The  Indian  tussah 
sif.k  is  from  Antherea  mylitta,  the  Chinese  tussah  silk  from  Antherea 
pernyi ;  both,  however,  belong  to  the  same  family  of  moths. 
So  far  as  is  known  the  silks  of  the  two  moths  are  identical  in 
composition  and  structure. 

The  Tussah  silk  moth  is  much  larger  than  the  mulberry  silk 
moth  and  builds  a  larger  cocoon,  so  that  the  fibre  is  much  longer; 
it  has  a  brownish  colour  and  very  peculiar  odour.  The  silk 
differs   markedly  from   the   silk   of  the   mulberry  moth ;  it  is 
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longer,  ranging  from  600  to  2,000  yards  in  length,  while  the 
average  diameter  is  -^^^  to  ^ho  ^^  ^^  inch.  The  fibre  is  com- 
posed of  a  large  number  of  tibrets  having  a  mean  diameter  of 
BoVo  ^^  ^^  inch,  which  gives  the  fibre  a  striated  appearance 
when  seen  under  the  microscope.  Fig.  6  shows  this  peculiar 
structure  of  Tussah  silk.  The  fibre  is  not  quite  round,  but  often 
has  a  flattened  ribbon-like  form  more  or  less  twisted,  much  in 
the  same  way  as  cotton  is. 

The  chemical  composition  of  Tussah  silk  is  not  yet  fully 
established.  According  to  Bastow  and  Appleyard  the  raw  fibre 
contains  5*34:  per  cent,  of  mineral  matter,  consisting  principally 
of  lime,  soda,  and  potash,  with  some  silica,  phosphoric  and  car- 
bonic acids.  It  contains  0'91  per  cent,  of  fatty  matter  and  a 
small  quantity  of  wax.  The  sericin  amounts  to  21-33  per  cent., 
although  the  total  loss  on  boiling  in  soap  and  water  is  26'49  per 
cent.  The  fibroin,  freed  from  all  impurities,  has  the  com- 
position— carbon,  47'IS  per  cent.;  hydrogen,  6"3  per  cent.; 
nitrogen,  16'85  per  cent.;  oxygen,  29'67  per  cent.  These  figures 
show  that  Tussah  contains  less  carbon  and  more  oxygen  than 
mulberry  silk. 

Tussah  silk  is  not  so  readily  acted  upon  by  alkalies  as  is 
mulberry  silk ;  a  weak  solution  of  caustic  soda  which  would 
dissolve  mulberry  silk  will  not  attack  Tussah  silk.  Stronger 
alkaline  liquors  may  therefore  be  used  in  the  boiling-off  process. 

Tussah  silk  is  also  more  resistant  to  the  action  of  acids,  being 
only  partially  soluble  in  strong  hydrochloric  acid ;  in  nitric  acid 
it  dissolves  to  a  brown  liquid  ;  strong  solution  of  zinc  chloride 
has  but  a  slight  action  on  Tussah  silk ;  chromic  acid  has  but  a 
slight  solvent  action. 

As  regards  its  behaviour  towards  dyeing  agents  it  may  be 
stated  that  while  in  the  main  this  resembles  ordinary  silk  yet 
it  is  much  more  difficult  to  dye,  the  Tussah  silk  fibre  seeming 
to  have  a  I'epellent  action  and  to  be  more  impervious  to  the 
dye  liquors  than  is  ordinary  silk  ;  it,  therefore,  takes  longer  to 
dye  Tussah  silk  than  it  does  ordinary  silk.  Then,  again,  it  is 
difficult  to  bleach  Tussah  silk ;  in  ordinary  silk  the  natural 
colouring  matter  seems  to  be  concentrated  on  or  in  the  outer 
coating  of  sericin  or  silk  glue,  and  so  is  easily  got  rid  of  in  the 
boiling-off  process  ;  on  the  other  hand,  with  Tussah  silk  the 
colouring  matter  extends  right  through  the  fibrillte  of  the 
fibre,  and  as  these  are  somewhat  impervious  it  is  not  at  all 
easy  to  bleach  the  colouring  matter  ;  light  tints  are,  therefore, 
not  by  any  means  so  common  on  Tussah  silk  fabrics  as  they 
are  on  ordinary  silk  goods. 
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Silk  fabrics  made  from  other  varieties  of  wild  silks  are  not 
articles  of  commerce  in  this  country,  although  they  are  collected 
and  used  locally  where  the  silk  moths  are  found.  Muga  silk 
comes  from  the  Muga  moth,  Antherea  Assarni,  which  belongs  to 
the  same  family  as  the  Tussah  silk  moth  :  it  is  found  chiefly  in 
Assam,  in  Dehra  Dun,  a  small  district  west  of  Xepaul,  and  also 
in  Dhunimpoor  in  Bombay.  In  each  of  these  localities  the 
silk  is  collected  and  used  for  weaving  fabrics.  Muga  sUk 
closely  resembles  Tussah  silk  in  its  structure  and  probably  in 
its  properties,  about  which,  however,  little  is  known.  Muga  silk, 
when  in  the  raw  condition,  possesses  a  somewhat  pectdiar  odour 
and  is  not  at  all  pleasant  to  work  with.  Eria  silk  comes  from 
the  Attacus  ricini,  a  moth  which  feeds  on  the  leaves  of  the  castor 
oil  plant,  and  is  found  in  Xepatd,  Assam,  and  adjoining  districts 
in  fafr  abundance.  The  moth  is  one  of  the  largest  of  the  silk 
moths.  Its  fibre  resembles  Tussah  silk  in  its  structure,  the 
whole  fibre  being  built  of  fibrillae ;  of  its  composition  and 
properties  scarcely  anything  is  known,  but  it  is  qvdte  possible 
that  it  will  resemble  Tussah  in  its  main  features.  Atlas  silk 
is  the  produce  of  the  Atlas  silk  moth,  Attacus  atlas,  which  is 
found  abundantly  in  Southern  India,  Ceylon,  and  other  countries. 
The  moth  is  the  largest  of  the  silk  moths,  specimens  frequently 
measuring  7  to  8  inches  from  the  tip  of  one  wing  to  the  tip 
of  the  other.  The  silk  spun  by  this  moth  finds  some  little 
use  in  the  localities  where  the  moth  is  plentiful  In  appearance 
and  structure  it,  like  the  other  wild  silks,  resembles  the  Tussah 
silk,  and  will  probably  have  the  same  properties.  No  other 
wild  silks  are  of  any  interest. 
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CHAPTER    II. 
GARMENT    CLEANING. 

A  VERY  large  business  now  is  the  cleaning  of  garments  and 
textile  fabrics  of  all  kinds ;  cleaning  is  also  a  preliminary  oper- 
ation, before  garments  or  other  fabrics  are  dyed  or  re-dyed,  as 
the  case  may  be.  The  nature  of  this  cleansing  process  will 
depend  partly  on  the  material  of  which  the  garments,  ikc,  may 
be  made,  and  partly  on  what  is  required  to  be  done  to  them 
afterwards. 

Before,  however,  garments  are  cleaned  they  have  to  undergo 
certain  preliminary  operations  with  a  view  to  preparing  them 
for  that  process,  so  that  the  results  may  be  as  good  as  can  be 
desired ;  the  nature  of  these  preliminary  operations  will  much 
depend  upon  the  character  and  condition  of  the  garments  or 
other  goods  which  are  being  dealt  with.  Gentlemen's  clothes 
will  require  to  be  well  brushed,  so  as  to  free  them  from  any 
loose  dirt  which  may  be  attached  to  them;  then  any  little  cut 
or  tear  should  be  mended,  as,  otherwise,  in  the  process  of 
cleaning  such  might  catch  somewhere  and  the  tear  be  made 
larger,  which  is  not  at  all  desirable.  Ladies'  dresses  will  also 
require  to  be  brushed ;  they  may  also  require  to  be  unpicked, 
especially  if  made  from  a  variety  of  materials,  all  of  which  will 
not  dye  up  in  an  even  manner  from  the  same  dye-bath.  No 
general  rule  can  be  laid  down;  dyers  will  have  to  work  by  the 
method  which  their  experience  directs  them  will  be  the  best 
to  follow  in  the  par  ticular  instance  under  treatment.  If  dresses 
have  to  be  unpicked,  great  care  should  be  taken  that  no  part 
of  the  dress  gets  misplaced  or  mixed  with  some  other  dresses ; 
such  things  have  happened  at  dilfferent  times,  with  rather  dire 
results  sometimes ;  this,  of  course,  is  a  matter  of  routine  which 
can  be  easily  arranged. 

There  are  two  principal  methods  of  cleaning  gai-ments  followed 
in  this  and  other  countries.  There  is  the  old  fashioned,  but 
still  serviceable,  wet  process,  where  the  articles  are  treated 
with  soap;  while  the  second  process  is  the  so-called  dry  process, 
or  as  the  French  call  it  nettoyage  de  sec,  where  the  articles  are 
treated  with  some  solvent,  like  benzol  or  petroleum   benzine. 
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Which  of  these  processes  is  the  best  to  be  adopted  in  any  par- 
ticulai-  ca,se  cannot  be  easily  indicated  by  any  general  rules; 
experience  and  the  work  required  to  be  done  must  guide  the 
cleaner  in  his  choice  of  these  two  processes.  Sometimes  the 
soap  method  will  be  found  to  yield  the  best  and  most  satis- 
factory results,  at  other  times  the  dry  process,  which  perhaps, 
on  the  whole,  will  be  found  best  when  delicate  colours  and 
fabrics  are  to  be  dealt  with.  There  is  one  advantage  of  the 
dry  process,  which  is  by  no  means  a  small  one;  that  is,  there  is 
no  necessity  to  remove  any  trimmings,  such  as  ribbons,  laces, 
ornamental  silk  work  from  dresses  or  garments,  and  when  there 
is  much  of  such  fancy  work  about  a  dress  it  is  best  to  clean  it 
with  the  dry  process.  Generally  when  a  garment  has  to  be 
dyed  afterwards  the  soap  process  will  be  found  to  give  the  best 
results. 

THE  DRY  OR  FRENCH  PROCESS  OP  CLEANING. 

This  process  is  due  to  M.  Judlin,  who  introduced  it  in  1866, 
since  which  year  it  has  come  into  very  extensive  use  in  all 
countries.  It  is  the  simplest  process  of  cleaning  garments 
which  can  be  used. 

REMOVAL  OF  GREASE.— It  depends  for  its  success  on 
the  fact  that  the  dirt  in  garments  is  held  there  by  the  grease 
of  various  kinds  which  is  sure  to  collect  during  the  wearing  of 
clothes ;  so  that  if  you  can  remove  this  grease  then  the  dirt  will 
fall  out.  To  remove  the  grease  various  solvents  are  used,  such 
as  benzol,  turpentine,  petroleum  benzine,  shale  naphtha,  <tc. 
Besides  these  there  are  other  solvents,  ether,  chloroform, 
bisulphide  of  carbon ;  but  these  are  not  used  on  account  of 
the  cost  of  some  of  them  and  the  offensive  cdour  of  the  last 
named. 

Turpentine. — Turpentine  is  chemically  a  compound  of  carbon 
and  hydrogen,  a  hydrocarbon  having  the  formula  Oj-Hj^^.  It  is 
a  natural  constituent  of  the  resinous  matter  which  exudes  from 
various  species  of  pine  trees,  and  it  is  obtained  from  it  by  a 
process  of  steam  distillation  ;  the  more  volatile  turpentine  distils 
over  and  is  collected,  while  the  non-volatile  rosin  remains  behind. 
Originally  the  product  was  called  "spirit"  or  "oil  of"  turpen- 
tine, the  resinous  material  itself  being  known  as  tui'pentine ; 
but  in  the  process  of  time  the  terms  oil  or  spirit  of  turpentine 
have  become  disused  and  the  name  turpentine  has  become 
applied  to  the  volatile  liquid  so  much  in  demand  by  painters. 
Two   varieties   of  turpentine  come   into    the    English    market, 
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American  and  Russian ;  it  is  also  made  largely  in  France,  but 
French  turpentine  is  used  almost  exclusively  in  France  itself, 
very  little,  if  any,  finding  its  way  into  this  country.  There  are 
some  small  differences  between  American  and  Russian  turpen- 
tine, but  as  these  have  a  bearing  relating  more  exclusively  to 
their  chemical  constitution  and  structure,  it  is  not  necessary 
that  they  should  be  discussed  in  this  work.  They  have  very 
similar  properties,  Russian  turpentine  having  rather  more  odour 
than  American  turpentine,  and  it  seems  to  have  a  tendency  to 
affect  the  workman  to  a  greater  extent  than  American  turpen- 
tine. Turpentine  is  a  clear,  water-white  fluid,  lighter  than 
water,  having  at  60°  F.  a  specific  gravity  of  0'865  to  0'867.  It 
possesses  a  peculiar  and  very  characteristic  odour  and  taste.  On 
exposure  to  the  air  it  is  almost  entirely  votalised,  there  being 
usually  only  a  small  trace  of  solid  matter  left  behind  of  a  resinous 
character.  Turpentine  boils  at  about  156°  C,  and  is  completely 
distilled  at  a  temperature  of  170°  0.;  old  samples  may,  how- 
ever, leave  a  very  small  residue  behind  them. 

Turpentine  is  readily  combustible ;  it  flashes  at  36°  to  38°  C. 
(97°  to  100°  F.),  and  at  slightly  higher  temperatures  burns  with 
a  luminous  flame  accompanied  with  the  emission  of  much  smoke. 

Turpentine  is  not  a  good  solvent  to  use  with  the  dry  process, 
as  it  is  apt  to  leave  behind  a  somewhat  unpleasant  odour  and 
feel;  this  is  more  likely  to  be  experienced  with  Russian  turpentine 
than  with  American  turpentine,  and  when  the  garments  are  dried 
slowly,  it  is  rarely  used  for  this  purpose,  although  frequently 
recommended  for  taking  oil  and  paint  stains  out  of  clothes. 

Benzol  or  Benzene. — This  liquid  is  the  lightest  product 
obtained  during  the  distillation  of  coal  tar,  and  it  is  made  in 
large  quantities.  It  is  a  hydrocarbon  body,  and  has  the  chemical 
formula  CgHg ;  it  is  much  lighter  than  water,  having  a  specific 
gravity  of  0  850,  and  boils  at  80°  C.  (172°  F.)  It  is  a  water- 
white,  limpid  liquid,  having  a  peculiar  but  not  unpleasant  odour; 
it  is  very  volatile,  readily  passing  away  in  vapour  when  ex])Osed 
to  the  atmosphere  without  leaving  any  residue  behind.  It  is 
very  inflammable,  burning  readily  with  a  luminous  and  some- 
what smoky  flame.  It  is  a  powerful  solvent  for  all  oils  and  fats, 
and  to  its  use  the  dry  process  owes  much  of  its  reputation.  It 
is,  perhaps,  the  best  solvent  to  use  for  this  purpose.  It  is  cheap, 
can  be  easily  handled,  and  rapidly  clears  away  all  traces  of 
grease  from  the  clothes.  It  has  the  advantage  over  turpentine 
of  being  readily  recovered  from  old,  used,  and  dirty  material  in 
a  serviceable  condition,  while  it  dries  out  of  the  goods  with  great 
ease,  and  without  leaving  any  smell  or  residue  behind.     It  may 
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be  mentioned  that  benzol  has  no  effect  whatever  on  the  most 
delicate  colours  or  tints  of  dyed  goods. 

The  variety  known  in  commerce  as  "  90's  "  benzol  is  the  best 
to  use  for  dry  cleaning ;  it  is  not  necessary  that  pure  benzol  be 
used.  The  variety  known  as  "50/90's"  is  scarcely  volatile 
enough  for  this  purpose.  It  may  be  explained  that  these  trade 
terms  indicate  the  quantity  of  each  variety  which  will  distil 
over  at  a  temperature  of  100°  C.  (212°  F.) 

It  is  not  often  that  benzol  is  adulterated,  but  the  only  body 
which  could  be  cunveniently  used  for  this  purpose  is  petroleum 
benzine,  the  addition  of  which  may  be  detected  by  taking  a  small 
quantity  and  adding  a  little  iodine  to  it.  If  there  be  any  petro- 
leum benzine  in  it  the  solution  will  have  a  strong  red  colour, 
while  if  the  product  is  pure,  the  solution  will  be  of  a  violet-red 
colour. 

Another  method  of  testing  for  petroleum  benzine  in  benzol 
depends  upon  the  fact  that,  when  benzol  is  acted  upon  by  a 
mixture  of  nitric  and  sulphuric  acids,  it  is  converted  into  nitro- 
benzol,  while  petroleum  benzine  is  unacted  upon.  To  carry  out 
this  test  2  ozs.  of  concentrated  sulphuric  acid  are  mixed  with 
1  oz.  of  strong  nitric  acid,  in  a  glass  beaker,  placed  in  a  vessel  of 
cold  water.  To  the  acid  mixture  is  added,  with  constant  stirring, 
1  oz.  of  the  benzol  to  be  tested;  after  being  mixed  and  the  action 
has  apparently  ceased,  the  mixture  is  heated  for  a  few  minutes  to 
60°  C.  (140°  F.),  and  then  poured  into  cold  water;  if  there  be  any 
petroleum  benzine  in  the  sample  of  benzol  it  will  collect  on  the 
surface  of  the  water,  while  the  nitro-benzol  which  is  formed  will 
sink  to  the  bottom.  The  petroleum  benzine  may  be  collected 
and  the  amount  of  adulteration  approximately  ascertained  by 
weighing  it.  A  small  proportion  of  the  petroleum  benzine  will, 
however,  be  found  in  the  nitro-benzol  which  collects  at  the 
bottom  of  the  water.  This  may  be  separated  by  a  process  of 
di.stillation  from  any  portions  of  petroleum  products  which  may 
yet  adhere  to  it. 

Benzol  has  not  the  slightest  action  on  the  most  delicate  of 
tints  and  colours. 

Benzoline,  Petroleum  Benzine. — This  product  is  the  second 
lightest  product  obtained  during  the  refining  of  American  petro- 
leum, it  is  also  known  as  petroleum  spirit.  It  is  a  light,  volatile 
liquid,  having  a  specific  gravity  of  0"730  to  0'760.  It  is  a  water- 
white,  limpid  liquid,  with  the  peculiar  and  characteristic  odour 
of  petroleum.  It  is  highly  inflammable,  taking  fire  when  a  liglit 
is  brought  in  contact  with  it ;  therefore,  it  requires  handling 
■with  great  care.     As  a  solvent  for  oils  and  greases  it  is  not 
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excelled,  hence  it  has  been  in  use  for  cleaning  garments  for 
many  years. 

Petroleum  benzine  is  distinguishecl  from  turpentine  by  its 
more  ready  inflammability,  its  lower  specific  gravity,  and  by  its 
lower  boiling  point,  which,  moreover,  is  not  a  stationary  one  (as 
is  that  of  turpentine,  or  of  pui'e  benzol),  but  one  that  is  con- 
tinually rising;  thus  a  sample  may  begin  to  boil  at  65°  C. 
(150°  F.),  and  yet  not  all  be  distilled  over  when  the  temperatui-e 
has  reached  120°  C.  (250°  F.)  For  the  purposes  of  the  garment 
cleaner  a  product  boiling  between  65°  C.  and  110°  C.  is  the  best. 
Petroleum  benzine  is  not  acted  upon  in  the  cold  by  either  acids 
or  alkalies,  features  which  distinguish  it  from  either  benzol  or 
turpentine. 

Shale  naphtha  is  a  product  obtained  by  distilling  Scotch 
shale,  having  almost  identical  properties  with  petroleum  benzine; 
it  has,  generally,  a  slightly  higher  specidc  gravity,  higher  boiling 
points,  and  is  not  so  volatile  as  the  petroleum  product ;  it  can 
be  used  for  cleaning  garments. 

Other  bodies,  sucli  as  carbon  bisulphide,  ether,  chloroform, 
carbon  tetrachloride  have  the  property  of  dissolving  grease  and 
oil  with  the  same  facility  as  those  already  described,  but  there 
are  some  objections  to  their  use ;  either  they  are  too  costly  or 
they  possess  an  unpleasant  odour,  or  there  is  some  practical 
objection  to  their  use  for  this  particular  purpose.  If  carbon 
tetrachloride  could  be  got  cheap  enough,  it  would  make  an  ideal 
solvent  for  this  particular  purpose ;  it  is  volatile,  boils  at  a  low 
temperature,  is  free  from  any  unpleasant  odour,  is  an  excellent 
solvent  for  oils  and  greases,  and  is  uninflammable. 

THE  CLEANING  PROCESS.— There  are  several  ways 
and  diflerent  kinds  of  apparatus  which  may  be  used  in  carrying 
out  the  actual  cleaning  operation  in  the  French  or  dry  cleaning 
process. 

The  first  proceeding  in  any  case  is  to  sort  the  goods  which  are 
to  be  cleaned  ;  a  very  good  assortment  is  into  : — 

First.  White  woollens,  white  silks,  cream  coloured  goods,  light 
blue,  and  light  shades  in  general. 

/Second.  Dark  coloured  goods,  browns,  olives,  clarets,  &c. 

Third.  Light  shade  velvets  and  plush  goods. 

Fourth.  Dark  shade  velvets  and  plush  goods. 

Fifth.   Black  garments. 

It  is  always  advisable  to  keep  velvet,  plush,  and  other  goods 
with  a  pile  surface  separate  from  other  kinds  of  materials. 

All  the  garments,  &c.,  should  be  looked  over  and  well  brushed 
or  shaken  to  fi*ee  them  from  all  dirt  which  it  is  possible  to 
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remove  by  hand,  as  it  is  not  advisable  to  put  any  more  dirt  into 
the  cleaning  apparatus  than  can  be  avoided,  as,  by  so  doing,  the 
benzine  or  solvent  can  do  more  work  without  requiring  renewal, 
and  there  is  less  risk  of  any  matter  getting  fixed  on  the  goods. 

With  Mugs. — The  simplest  plan  which  may  be  adopted  in 
small  dyehouses  is  to  provide  a  number  of  deep  earthenware 
mugs  (four  or  five),  or  metallic  vessels  may  be  used;  each  of 
which  should  be  fitted  with  a  tight  fitting  lid.  These  mugs  are 
filled  about  half  full  with  benzoline ;  the  goods  are  entered 
into  the  first  one,  left  for  about  a  quarter  of  an  hour  for  the 
benzoline  to  soak  well  into  them  ;  after  this  they  are  taken  out, 
well  squeezed  free  from  any  surplus  benzoline,  and  thoroughly 
shaken.  They  are  next  placed  in  the  second  vessel  in  clean 
benzoline,  and  again  allowed  to  stay  about  a  qxiarter  of  an  hour  ; 
in  the  meantime,  No.  1  vessel  is  being  filled  with  more  goods. 
When  No.  2  is  ready,  the  goods  are  taken  out,  wrung  as  before, 
and  entered  into  a  third  one  with  fresh  benzoline,  after  which 
they  are  wrung,  well  shaken  in  the  air,  and  then  well  brushed. 
Generally  the  goods  will  now  be  free  from  any  grease  and  dirt 
stains,  but  should  any  remain  their  complete  removal  may  be 
efi'ected  by  placing  the  goods  in  fresh  benzoline. 

In  the  same  way  the  fresh  goods  in  No  1  are  gradually  trans- 
ferred from  one  vessel  to  the  other  until  they  are  quite  clean. 
In  time  the  benzoline  in  the  first  vessel  will  become  too  dirty 
to  be  of  further  use;  it  is  now  poured  into  a  storage  tank  to  be 
kept  for  treatment  with  a  view  to  recover  the  benzoline  in  a 
useable  form  by  a  process  which  will  be  described  later  on.  The 
second  vessel  is  now  made  into  No.  1,  while  the  original  No.  1 
is  filled  with  clean  benzoline  and  converted  into  the  last  of  the 
series.  In  the  same  way,  when  the  new  No.  1  gets  too  dirty 
and  full  of  grease  the  benzoline  it  contains  is  put  away  to  be 
recovered,  and  it  in  its  turn  is  made  to  be  the  last  one.  Working 
in  the  manner  here  indicated,  the  results  obtained  are  far  better 
than  if  the  goods  were  simply  cleaned  in  one  lot  of  spirit,  while 
there  is  an  economy  in  the  use  of  the  benzoline. 

The  method  of  dry  cleaning  described  above  is  only  suitable 
for  a  cleaner  in  a  small  way  of  business.  Where  there  is  a 
large  quantity  of  garments  to  be  cleaned  it  is  advisable,  indeed 
necessary,  to  adopt  some  mechanical  means  of  treating  the 
garments.      Such  machines  may  be  driven  by  hand  or  power. 

With  Hand-Power  Machines.  —  A  hand-power  cleaning 
machine  is  shown  in  Fig.  7,  it  shows  the  method  of  construction 
fairly  well.  It  consists  of  a  skeleton  drum  made  of  wooden 
rods  fastened  to  two  solid  wooden  discs.     A  portion  of  the  rods 
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is,  however,  made  to  act  as  a  door  for  the  purpose  of  intro- 
ducing the  garments  into  this  cage.  The  cage  is  placed  in  a 
semicircular  trough  of  wood  lined  with  zinc,  which  contains  or 
holds  the  benzoline.  The  whole  arrangement  is  covered  with 
a  lid,  which  is  made  to  fit  as  tight  as  possible  so  as  to  avoid  too 
much  loss  of  benzoline  by  evaporation.  A  handle  connected 
with  the  internal  cage  serves  to  revolve  the  latter,  and  so  the 
garments  contained  therein  are  well  shaken  in  the  benzoline 
and  generally  most  of  the  dirt  is  loosened  and,  falling  through 
the  bars  of  the  cage,  collects  at  the  bottom  of  the  outer  casing, 
the  greasy  matter  from  the  clothes  passing  into  solution  in  the 
benzoline.  The  working  of  the  garments  in  this  apparatus  is 
continued  for  from  half  to  three-quarters  of  an  hour,  when  they 


Fig.  7. — Garment  cleaciag  apparatus. 

are  taken  out  and  transferred  to  a  second  machine  of  a  similar 
kind  containing  cleaner  benzoline  than  that  in  the  tirst  machine; 
with  light  coloured  and  white  goods  it  is  often  desirable  to  give 
them  a  third  treatment  in  fresh  benzoline.  When  the  benzoline 
in  the  first  machine  gets  too  dirty  and  full  of  grease  to  do  its 
work  properly,  it  is  run  off  into  the  storage  tank,  and  the 
machine  tilled  with  clean  benzoline,  when  it  may  be  used  for 
the  last  treatment  of  another  batch  of  garments,  the  second 
machine  in  its  turn  becoming  the  first  into  which  another  lot 
of  garments  is  entered. 

As  on  lifting  the  garments  from  this  machine  a  large  pro- 
portion of  the  benzoline  will  adhere  to  it,  it  is  desirable  to  allow 
them  to  drain  as  much  as  possible,  or,  what  is  better,  placin<^ 
the  garments  into  an  hydro-extractor  or  centrifugal  machine, 
which  is  so  constructed  that  all  working  parts  are  enclosed,  so 
that  no  loss  of  benzoline  by  evaporation  can  occur;  while  the 
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henzoline  which  drains  out  of  the  machine  is  collected  in  bottles 
or  other  vessels  placed  under  the  outflow  pipe  for  that  purpose. 

Power-driven  Machines. — In  large  garment  cleaning  works 
the  hand-driven  machine  described  above  is  replaced  by  a 
power-driven  machine  of  which  one  form  is  shown  in  Fig.  8. 
This  machine  measures  4^  feet  long  by  3  feet  in  diameter.  The 
mechanism  is  so  arranged  as  to  give  an  oscUlatory  motion  to  the 
inner  cylinder.  In  some  other  forms  of  power-driven  washing 
machines  the  inner  cylinder  is  made  to  revolve  entirely.     These 


Fig.  8. — Garment  cleaning  machine. 

power-driven  machines  are  worked  in  exactly  the  same  manner 
as  the  hand-driven  machines.  _ 

In  Fig.  9  is  shown  a  pair  of  benzoline  garment  cleaning 
machines  as  made  by  Messrs.  David  Gorrie  &  Sons,  of  Perth. 
The  machines  are  shown  open  and  ready  for  charging,  and  the 
drawing  shows  well  the  construction  of  the  inner  cylinder  in 
which  the  goods  to  be  cleaned  are  placed.  The  gearing  is 
specially  arranged  for  the  purpose  of  giving  the  revolving  inner 
cylinder  an  oscillatory  motion. 

Another  form  of  cleaning  machine,  much  favoured  by  some 
cleaners  for  treating  gloves,  furs,  and  silks,  is  that  known  as  the 
Tumbler  cleaning  machine.  It  is  a  long  cylinder,  the  ends  of 
■which  are  closed,  while  in  the  centre  there  is  a  manhole  fitted 
with  a  tight  cover  for  the  purpose  ot  introducing  the  articles  to 
be  cleaned.  This  cylinder  is  hung  on  a  pair  ot  bearings,  and  by 
means  of  suitable  gearing  it  is  given  an  up  and  down  motion, 
which  tumbles  the  goods  and  solvent  from  one  end  to  the  other 
and  shakes  all  the  dirt  out  of  them. 
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After  passing  through  one  or  other  of  these  cleaning  machines, 
the  goods  are  sent  into  a  hydro-extractor  fitted  with  a  hood  for 
the  purpose  of  separating  as  much  of  the  benzine  from  them  as 
possible  ;  then  they  are  put  into  a  dusting  drum  or  dash  wheel. 
This  machine  consists  of  a  jjair  of  large  wooden  discs  mounted 
on  a  shaft ;  between  the  discs  and  round  their  circumference 
perforated  zinc  or  iron  wire  gauze  is  fixed,  thus  forming  a  drum, 
into  which  the  cleaned  goods  are  put.  On  rotating  the  drum 
the  dirt  is  thrown  out  of  the  goods  through  the  perforations  on 
the  outside  of  the  drum,  and  so  away.  Usually  the  drum  is 
fitted  inside  a  chamber,  and  a  fan  is  so  arranged  as  to  draw  the 
dirt  into  this  chamber  and  away  into  a  flue.  In  some  cases  the 
dash  wheel  is  made  with  open  perforated  sides,  while  the  cir- 
cumference is  made  solid  of  wood. 

Washing  machines,  such  as  described  above,  are  generally 
only  used  in  the  treatment  of  woollen  and  cotton  garments  and 
articles.  Silk  fabrics  are  usually  treated  by  hand,  in  order  to 
reduce  any  risk  of  damage  which  might  occur  if  they  were 
treated  in  a  machine. 

Although  much,  if  not  all,  of  the  grease  and  dirt  attached 
to  garments  and  fabrics  are  removed  by  this  dry  cleaning 
process,  it  will  not  in  all  cases  completely  clean  and  renovate 
such  articles ;  sometimes  these  are  stained  with  paint,  acid, 
fruit,  and  other  stains  which  are  not  aftected  or  removed  by  the 
benzoline.  It,  therefore,  becomes  necessary,  after  the  garments, 
(fee,  have  been  removed  from  the  machines  and  cleansing  appar- 
atus, to  examine  them  to  see  whether  they  are  stained  or  not. 
Such  stains  are  removed  by  special  means,  which  will  be  found 
described  further  on. 

Purifleation  of  Benzoline. — The  benzoline  or  other  solvent 
which  has  been  used  in  cleaning  garments  will  be  dirty,  and 
contain  dissolved  in  it  a  quantity  of  grease  and  oil.  By  various 
purifying  processes  this  benzoline  may  be  treated  so  that  it  can 
be  used  over  again.  The  best  method  of  treating  the  dirty 
spirit  is  by  distilling  (as  will  be  described  below),  but  there  are 
other  methods  which  may  be  adopted  to  give  a  small  degree  of 
purification,  so  that  the  spirit  may  be  used  again  and  again  until 
it  becomes  too  much  charged  with  impurities;  further  purifica- 
tion must  then  be  effected  by  distillation.  Some  of  these  simple 
purification  processes  will  now  be  described. 

Filtering  Process.— Drevet's  apparatus  for  the  purification  of 
benzoline  or  other  spirits  is  shown  in  Fig.  10.  This  is  of  simple 
construction.  It  is  a  cylindrical  vessel  "divided  into  three  com- 
partments by  two  divisions,  one  of  which  extends  from  the  top 
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Fig.  10. — Benzine  cleaning 
apparatus. 


of  the  vessel  to  near  the  bottom,  while  the  other  extends  from 
the  bottom  to  near  the  top,  as  shown.  The  middle  compartraeut 
is  filled  with  cotton  wool  or  some 
other  filtering  material.  The  dirty 
spirit  is  placed  in  the  end  compart- 
ment, and,  by  virtue  of  the  action  of 
gravity,  it  flows  up  through  the  filter- 
ing medium  in  the  central  compart- 
ment, all  dirt  and  solid  particles  being 
thereby  removed,  while  the  clean 
benzoline  runs  into  the  last  compart- 
ment and  can  be  drawn  ott'  by  the  tap 
as  required.  The  tap  is  for  running 
away  the  dirt,  which  will  settle  to  the 
bottom  of  the  first  compartment.  The 
lid  is  so  constructed  as  to  fit  into  a 
water  seal  so  that  evaporation  is  re- 
duced to  a  minimum.  Such  apparatus 
only  removes  the  solid  dirt  which  may 
be  in  the  spirit ;  it  does  not  and 
cannot  remove  the  grease  or  oil  which 
the  spirit  holds  in  solution ;  nevertheless,  spirit  cleaned  by  the 
apparatus  may  be  used  for  the  first  bath  in  cleansing  other  lots 
of  garments. 

Soda  Process. — A  partial  purification  of  dirty  spirit  may  be 
efi"ected  by  placing  it  in  a  clo.sed  vessel  and  thoroughly  agitating 
it  for  an  hour  with  a  solution  of  caustic  soda  about  4°  Twaddell 
strong.  From  one-fourth  to  one-half  the  volume  of  spirit  of 
such  alkaline  solution  may  be  used.  The  two  liquors  are 
thoroughly  mixed  together  and  then  allowed  to  stand  until 
the  aqueous  solution  has  thoroughly  settled  out.  The  weak 
alkali  will  act  upon  the  fatty  matters  present  in  solution  in  the 
spirit,  forming  more  or  less  soap  with  them,  which  will  pass  into 
solution  in  the  aqueous  liquor  and  settle  out  along  with  it ;  and 
the  spirit  will  be  purified  accordingly  and  may  be  used  awain. 
Still  even  this  process  fails  to  completely  remove  all  the  fat 
present. 

It  may  be  remarked  that  it  is  futile  to  attempt  to  purify  used 
benzoline  or  other  spirits  by  treatment  with  acids,  as  such  bodies 
have  practically  no  action  on  the  impurities  present  in  such 
spirits. 

Fig.  11  shows  Messrs.  Gorrie  &  Sons'  new  apparatus  for 
cleaning  dirty  benzoline.  The  dirty  liquor  is  put  into  one  of 
the  topmost  tanks,  in  which,  by  a  steam  pipe,  it  may  be  heated 
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(Fig.  11. — Apparatus  for  cleaning  dirty  benzoline. 
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up  to  87°  or  88°  F.;  and  here  it  is  allowed  to  rest  for  a  short 
time,  when  much  dirt  settles  out ;  the  very  dirty  liquor  is  run 
through  the  small  cocks  on  the  pipe  running  from  the  conical 
end  of  these  tanks  into  the  dirty  liquor  tank,  from  whence  it  is 
best  sent  into  the  distilling  apparatus.  These  cocks  are  then 
shut  and  the  side  cocks  are  opened,,  when  the  liquid  runs  into 
cooling  worms  placed  in  the  tank  at  the  back  of  the  plant,  then 
into  tanks  in  the  front  which  contain  salt,  which  takes  up  the 
water  from  the  benzoline ;  from  these  salt  tanks  it  flows  into 
the  storage  tanks  ready  for  use  again. 

Steam  Distillation  Process. — The  best  method  of  purifying 
used  benzoline  or  benzine  is  by  distillation  by  means  of  steam. 
One  of  the  most  convenient  forms  of  apparatus  by  which  this 

can  be  done  is  shown  in  Fig.  12. 
This  consists  of  an  egg-shaped 
copper  vessel  supported  on 
three  legs.  At  the  lower  end 
is  a  large  tap  to  allow  the 
residue  of  the  process  to  be 
run  away.  From  the  upper 
end  proceeds  a  goose  neck 
connecting  by  means  of  a  tap 
with  the  worm  of  a  condens- 
ing apparatus.  At  one  side 
of  the  still  is  a  gauge  glass  so 
that  the  quantity  of  liquid  in 

Fig.  12.-Beiizine  distilling  ^^^  ^^i^l  "^^7  ^^  observed.      A 

apparatus.  steam   pipe  connected  with  a 

steam  coil  inside  the  still  sup- 
plies the  necessary  heat.  There  is  also  a  manhole  for  cleansng 
out  the  still  from  time  to  time,  and  a  pipe  for  charging  the  still 
with  the  benzoline.  This  apparatus  is  used  in  the  following 
manner  : — The  still  is  chai'ged  with  benzoline,  and  then  steam  at 
from  10  to  20  lbs.  pressure  is  sent  through  the  coil ;  this  heats 
the  benzoline  above  its  boiling  point,  and  so  causes  some  of  it  to 
vapourise ;  this  vapour,  passing  over  through  the  gooseneck 
into  the  condenser  worm,  becomes  condensed  back  again  into  a 
liquid  ready  for  use  for  garment  cleaning.  The  condenser  is 
kept  cool  by  a  current  of  cold  water  which  is  kept  running 
through  it.  When  all  the  benzoline  has  distilled  otf,  the  tap  at 
the  bottom  of  the  still  is  opened,  and  the  residual  grease,  dirt, 
and  oil  which  is  left  behind  is  run  away.  It  will  not  be  neces- 
sary to  empty  the  still  of  the  residual  matter  every  time  it  is 
filled  up,  but  only  at  intervals.     In  fact  a  continuous  system 
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of  purification  may  be  adopted.  The  dirty  benzoline  may  be 
allowed  to  accumulate  until  a  large  quantity  has  been  collected, 
when  it  may  be  purified,  a  constant  current  of  impure  benzoline 
being  allowed  to  run  into  the  still  as  fast  a>  the  product  distils 
over.  In  this  way  comparatively  little  attention  is  required 
during  the  progress  of  the  operation,  and  at  the  end  the  residual 
grease  and  dirt  is  run  off.  the  still  cleaned  out  ready  for  the 
next  lot,  while  a  supply  of  purified  benzoline  is  obtained  for 
cleaning  purposes. 

This  distilling  apparatus  may  be  obtained  in  various  sizes, 
capable  of  holding  from  15  to  60  gallons. 

Another  form  of  apparatus,  which  is  more  automatic  in  its 
action  than  the  last,  is  shown  in  Fig.  13.     The  dirty  spirit  is 


Fig.  13. — Benzine  distilling  apparatus. 


placed  in  the  tank,  B,  which  is  supported  on  the  stand,  S ;  this 
tank  can  be  closed  by  the  manhole,  ]\I,  which  also  serves  for  the 
purpose  of  cleaning  out  and  emptying  the  vessel  of  any  dirt 
which  may  settle  to  the  bottom.  A  funnel,  which  may  pass  to 
the  bottom  of  the  tank,  serves  to  fill  it  with  dirty  spirit,  while 
a  gauge  glass  at  the  side  shows  the  level  of  the  spirit  in  the  tank. 
From  the  side  of  the  tank,  a  short  distance  above  the  bottom, 
proceeds  a  tube,  h,  h,  passing  to  the  bottom  of  the  still,  A.  The 
still,  A,  consists  of  a  boiler-shaped  vessel  with  convex  ends.     At 
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the  bottom  is  a  tap  valve,  I,  for  the  purpose  of  emptying  it  from 
any  residual  oil  and  dirt  which  is  left  behind  during  the  distilla- 
tion. At  one  side  is  a  gauge  glass,  which  shows  the  height  of 
the  liquid  contained  in  the  still.  A  steam  pipe  conveys  steam 
through  a  closed  steam  coil,  c,  at  the  bottom  of  the  still.  A 
gooseneck  pipe,  o,  from  the  top  of  the  still,  conveys  the  vapour 
of  the  spirit  to  the  worm,  o^  o,  of  the  condenser,  C ;  this  worm 
is  kept  cool  by  a  stream  of  cold  water,  which  passes  through  C  ; 
the  vapour  is  thereby  cooled  and  condensed  into  a  liquid,  which 
flows  into  the  storage  tank,  D,  placed  below ;  from  this  tank 
a  supply  of  purified  spirit  can  be  drawn  off'  as  required  through 
the  tap,  q.  A  glass  gauge  at  the  side  of  this  tank  shows  the 
quantity  of  liquid  it  contains  at  any  particular  time. 

Fig.  14  is  the  form  of  benzine  distilling  apparatus  made  by 
Messrs.  Gorrie  &  Sons,  of  Perth. 

The  rate  at  which  the  spirit  can  be  distilled  or  purified  mainly 
depends  on  the  quality  of  the  spirit  which  is  being  treated,  the 
Size  of  the  distilling  apparatus,  and  the  pressure  of  steam  used, 
so  that  no  definite  figures  can  be  given  here. 

After  having  been  cleaned  with  spirits,  the  goods  are  hung  in 
an  airy  room  to  free  them  from  all  traces  of  odour. 

When  working  with  such  inflammable  liquids  as  benzol,  &c., 
every  care  should  be  taken  to  prevent  the  liquids  themselves  or 
their  vapours  from  coming  into  contact  with  a  light ;  if  this  be 
not  done  disastrous  results  may  occur.  It  ought  to  be  a  rigid 
rule  that  no  lights  be  allowed  in  the  rooms  or  sheds  in  which 
dry  cleaning  is  being  done.  Such  rooms  or  sheds  should  be 
very  open,  airy,  and  well  ventilated,  so  that  any  vapour  which 
may  be  produced  is  rapidly  mingled  with  the  atmosphere  and 
carried  off',  and  the  risk  of  fire  is  reduced  to  a  minimum. 

ORDINARY  OR  WET  CLEANING  PROCESS. 

This  is  by  far  the  oldest  process  for  the  cleaning  of  garments 
and  textile  fabrics  of  all  kinds.  In  this  process  advantage  is 
taken  of  the  well-known  cleansing  powers  of  soap,  and  to  some 
extent  the  process  is  simply  an  extension  of  the  ordinary 
washing  process  of  the  housewife.  While  there  is  practically  only 
one  method  of  carrying  out  the  dry  cleaning  process,  due  to  the 
fact  that  the  material  used  has  no  action  whatever  on  any  of 
the  textile  fibres,  the  wet  method  must  be  modified  to  some 
extent  according  to  the  fibre  or  fibres  from  which  the  garment 
or  fabric  has  been  made;  a  process  which  works  well  with  cotton 
mio-ht  lead  to  bad  results  with  either  wool  or  silk.     Then  again 
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Fig.  14. — Benzine  distillingjapparatus. 
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the  spirits  used  in  the  dry  process  have  practically  no  action 
on  the  colours  with  which  garments,  &c.,  are  dyed;  but  that  is 
not  so  with  the  cleansing  materials  used  in  the  wet  process ; 
these  may,  and  often  do,  have  some  effect,  and  the  cleaner  has 
to  be  constantly  on  the  watch  to  see  that  nothing  detrimental 
to  the  character  of  the  colours  of  the  goods  he  is  cleaning  shall 
occur.  Then,  again,  cleansing  is  always  a  preliminary  operation 
to  dyeing;  it  is  obvious,  then,  that  garments,  &c.,  which  are  to 
be  dyed  in  light  colours  will  require  more  careful  cleansing  than 
garments  which  are  to  be  dyed  in  dark  shades. 

CLEANING  SILK  GOODS. — Silk  fabrics  are  compara- 
tively easily  cleaned;  they,  however,  on  account  of  their  fragility 
in  many  cases  and  the  valuable  character  of  the  goods  in  all, 
require  to  be  very  carefully  handled.  Before  being  subjected 
to  the  cleansing  process  a  careful  examination  should  be  made 
to  ascertain  the  presence  or  absence  of  stains  of  any  kind,  which, 
when  present,  must  be  removed  by  some  suitable  process.  (See 
p.  46,  et  seq.) 

A  pan  of  soap,  allowing  from  1  to  1^  ozs.  of  soap  to  a  dress,  or 

1  lb.  weight  of  silk,  with  sufficient  water  to  admit  of  the  fabric 
being  handled  easily,  is  prepared.  Into  this  the  silk  fabric  is 
entered,  and  by  working  between  the  hands  is  thoroughly  impreg- 
nated with  the  soap  liquor.  The  pan  is  now  heated  by  any  con- 
venient means  to  the  boiling  point  and  maintained  at  this  heat 
for  half  an  hour;  at  intervals  during  this  operation  the  material 
or  fabric  is  lifted  out  and  any  dirty  places  rubbed  between  the 
hands  to  facilitate  the  removal  of  the  dirt.  Usually  half  an 
hour's  boil  will  be  sufficient  to  cleanse  the  fabric,  but  the 
cleaner  must  be  prepared  to  allow  a  longer  time  if  necessary. 
When  the  cleansing  has  been  done,  the  fabric  is  removed  from 
the  soap  pan,  well  rinsed,  first  in  warm  water  and  then  in  cool 
water,  after  which  they  are  dried  in  any  convenient  manner. 

Should  the  colours  of  any  dried  silks  be  dulled  by  this  soaping 
they  may  be  revived  by  preparing  a  weak  solution  of  sulphuric 
acid  (1  oz.  in  a  gallon  of  watei'),  dipping  the  silks  in  this  and 
drying.      Acetic  acid  may  be  used   in  place  of  sulphuric  acid, 

2  ozs.  being  added  to  1  gallon  of  water  to  make  the  dipping  bath. 
One  fault  of  this  process  is  that  it  removes  some  colours  from 

dyed  silks ;  light  blues  are  especially  liable  to  this  decolor- 
isation,  as  are  also  pinks  and  yellows.  Where  the  goods  have 
to  be  re-dyed,  this  removal  of  the  colour  is  not  objectionable 
and  is  indeed  desirable ;  but  where  it  is  desired  to  retain  the 
original  colour,  then  the  soap  method  of  cleansing  cannot  be 
followed  and  recourse  must  be  had  to  the  dry   method.     No 
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general  rules  can  be  given  here  as  to  what  colours  will,  or  will 
not,  stand  the  action  of  the  boiling  soap,  because  the  same  shade 
is  now  obtained  from  dyestuffs  varying  greatly  in  their  properties. 
The  cleaner  before  subjecting  any  article  to  the  soaping  process, 
the  colour  of  which  he  desires  to  retain,  should  try  the  eftect  of 
soap  on  a  corner  of  the  material ;  the  result  will  enable  him  to 
decide  upon  the  most  suitable  process  to  be  adopted. 

CLEANING  WOOLLEN  FABRICS.— Ladies  Dresses.— 
These  are  first  sorted  according  to  their  colour  and  dirtiness ; 
light,  clean  dresses  form  the  first  class ;  then  those  of  a  medium 
shade  of  colour  and  not  over  dirty;  lastly,  dark  and  dirty 
dresses.  They  are  all  carefully  looked  over  and  any  loose  dirt 
brushed  ofi"  them,  the  rule  being  in  all  cases  to  keep  as  much 
dirt  out  of  the  liquors  in  which  the  dresses  are  being  treated 
as  possible. 

A  soap  liquor  is  made  from  a  good  soap  of  say  about  ^  lb. 
to  the  gallon  of  water.  This  may  be  kept  as  a  stock  liquor  from 
which  the  actual  soap  liquors  used  in  cleaning  are  made.  A 
cleaning  tub  is  provided,  and  this  is  half  filled  with  clean  water 
and  an  equal  quantity  of  the  soap  liquor  added.  This  is  now 
heated  to  a  hand  heat,  the  dresses  are  entered  one  by  one  and 
rubb3d,  especially  the  dirtiest  parts,  between  the  hands;  after 
leaving  to  steep  for  a  short  time,  during  which  other  dresses 
are  being  treated  in  the  same  way,  the  dresses  are  again  rubbed 
between  the  hands,  then  wrung  out  and  placed  on  one  side.  The 
whole  batch  of  dresses  is  treated  in  the  same  way.  The  soap 
liquor  in  the  tub  is  then  thrown  away  and  a  fresh  tubful  pre- 
pared; this  need  not  contain  so  much  soap  as  the  last,  say 
about  three-fourths  the  quantity;  in  this  the  dresses  are  again 
treated  in  the  same  manner.  Finally,  they  are  first  rinsed  in 
clean  water,  then  passed  through  a  tub  containing  a  gill  ot 
acetic  acid  to  10  gallons  of  water;  the  acid  serves  to  fix  the 
colours  on  the  wool,  and  to  check  their  tendency  to  run.  If 
any  dresses  are  so  dirty  that  the  above  treatment  is  not  suflicient 
to  clean  them,  then  it  must  be  repeated  until  they  are  clean. 

A  great  many  colours  are  so  loose  that  soaping  causes  them 
to  "bleed"  or  "run."  If  there  be  any  suspicion  that  the  colour 
of  any  particular  dress  will  run  on  being  soaped,  it  is  a  good 
plan  to  try  a  corner  first  with  soap  ;  should  the  colour  run.  dip 
the  corner  in  weak  acetic  acid  to  fix  the  colour ;  then  place  the 
dress  on  one  side  for  treatment  by  the  dry  process.  As  in  the 
case  of  silk  goods  it  is  quite  impossible  to  lay  down  any  general 
rules  whereby  a  fast  colour  may  be  distinguished  from  a  loose 
colour  by  inspection ;  practice  and  experience  will,  however,  give 
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a  cleaner  a  range  of  knowledge  of  colours  which  will  stand  him 
in  good  stead  in  his  business,  whereby  he  will  know  whether 
a  particular  dress  had  better  be  treated  by  the  soap  or  by  the 
dry  process.  Working  the  process  at  as  low  a  temperature  as 
possible  has  a  material  influence  in  preventing  the  colours  from 
bleeding. 

Gentlemen's  Clothes.— As  a  rule,  the  cleaning  of  gentle- 
men's garments  is  plain,  straightforward  work  and  very  efficiently 
done  by  the  dry  process.  When  the  soap  process  is  adopted, 
they  should  first  be  carefully  looked  over,  and  any  stains  of 
grease,  &c.,  removed  ;  then,  after  turning  out  the  pockets,  they 
ought  to  be  well  brushed.  A  tub  of  warm  soap  liquor,  to  which 
a  little  ammonia  is  added,  is  next  provided,  and  in  this  the 
garments  are  dipped  and  rubbed  between  the  hands  ;  after  which 
they  are  wrung,  placed  on  a  table  and  brushed  with  the  soap 
liquor;  next  they  are  placed  in  a  clean  tub  of  soap  water,  working 
the  soap  well  in,  rinsed  in  warm  water,  wrung  out,  passed  through 
a  weak  bath  of  acetic  acid  which  serves  to  brighten  up  and  fix 
the  colours,  and  dried. 

The  great  trouble  in  cleaning  all  woollen  garments  and  fabrics 
by  the  soap  process  is  that  of  the  shrinkage  which  nearly  always 
occurs  and  which  is  rather  difficult  to  avoid.  The  precautions 
to  be  taken  consist  in  not  using  water  that  is  too  hot,  which 
is  the  most  common  cause  of  shrinkage  in  woollen  goods.  Then 
the  goods  should  not  be  handled  too  much,  and  when  handled 
the  cleaner  should  aim  at  stretching  the  fabrics.  The  drying 
should  be  done  as  quickly  as  possible  and  on  stretchers  so  as 
to  avoid  or  prevent  shrinking. 

Soap  and  Water  in  Garment  Cleaning.— Two  very  impor- 
tant points  in  the  soap  process  of  cleaning  are  the  quality  of  the 
soap  and  of  the  water  which  is  used. 

The  soap  used  should  be  of  the  best  quality,  made  from  olive 
oil,  ground-nut  oil,  cocoa-nut  oil,  or  tallow.  These  fats-  all  yield 
a  white  soap,  which  can,  therefore,  have  no  eff'ect  on  the  colours 
of  any  fabrics  cleaned  with  them.  The  soap  should  be  well  made, 
free  from  any  excess  of  alkali.  This  point  has  an  important 
bearing  on  the  running  of  the  colours  and  on  altering  the  shade 
of  dyed  fabrics.  Soaps  which  contain  an  undue  proportion  of 
free  alkali  have  a  strong  action  on  many  colours,  changing  their 
tint  to  an  appreciable  extent,  while  such  soaps  invariably  are 
more  liable  to  cause  bleeding  than  a  perfectly  neutral  soap.  To 
test  whether  a  soap  is  neutral  or  contains  a  considerable  excess 
of  alkali,  a  little  should  be  dissolved  in  water  and  a  drop  of  a 
solution  of  phenolphthalein  added  ;  this  should  not  produce  more 
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than  a  faint  pink  coloration.  The  quantity  of  free  alkali  in 
a  soap  may  be  ascertained  by  taking  10  grammes,  dissolving  in 
■water,  adding:  a  few  drops  of  phenolphthalein  solution,  and  then, 
from  a  burette,  adding  a  standard  solution  of  sulphuric  acid 
(which  may  be  bought  ready  prepared  from  most  dealers  in 
chemical  apparatus)  until  the  red  colour  is  discharged.  A  good 
soap  will  not  take  more  than  1  cubic  centimetre  of  the  acid  solu- 
tion to  neutralise  its  free  alkali,  and  if  it  take  more  it  ought  not 
to  be  used  in  garment  cleaning.  The  soaps,  too,  ought  to  be 
fairly  easily  soluble  m  water,  and  on  this  account  the  soaps  made 
from  olive  oil,  ground-nut  oil,  and  cocoa-nut  oil  (especially  the 
latrer),  are  preferable  to  a  tallow  soap.  The  cocoa-nut  oil  soap 
is  much  more  freely  soluble  in  water  than  any  other  soap,  and 
has  the  merit  of  being  capable  of  use  with  greater  freedom  with 
hard  waters  than  any  other  soap ;  it  has,  however,  the  demerit 
of  a  tendency  to  impart  a  peculiar  and  unpleasant  odour  to 
clothes,  which  to  some  persons  is  objectionable.  This  solubility 
of  soaps  enables  them  to  be  used  with  cold  or  only  luke-warm 
waters,  hot  soap  liquors  have  a  much  stronger  action  on  the 
colours  of  dyed  fabrics  than  have  cold  liquors,  and  the  use  of 
any  kind  of  soaps  which  necessitates  the  use  of  hot  liquors  is, 
therefore,  to  be  deprecated.  Potash  soaps  are  much  more  freely 
soluble  in  water  than  are  soda  soaps,  and  leave  wool  and  silk 
more  lustrous  and  soft ;  but  in  commerce  it  is  difficult  to  obtain 
neutral  potash  soaps  made  from  fats  which  give  white  or  nearly 
white  soaps  ;  all  the  potash  soft  soaps  obtainable  are  brown  in 
colour  (being  made  from  linseed  oil  or  fish  oil)  and  too  alkaline 
for  garment  cleaning. 

The  water  used  in  garment  cleaning  has  some  influence  in  the 
ease  and  efficiency  with  which  the  process  can  be  carried  out. 
Soft  waters  are  those  which  are  most  preferable  to  use.  Hard 
waters,  which  owe  their  hardness  to  containing  the  carbonates 
and  sulphates  of  lime  or  magnesia,  are  undesirable.  The  lime 
they  contain  has  the  property  of  decomposing  the  soap  which  is 
used,  and  forming,  with  the  fatty  matter  of  the  soap,  insoluble 
lime  and  magnesia  soaps,  which  are  precipitated  out  of  the 
water  in  the  form  of  greasy,  curdy  masses  that  settle  on  the 
garments  or  fabrics  being  cleaned,  and  often  impart  to  them 
a  greasy  feel  and  spotty  appearance ;  while  they  often  interfere 
with  any  subsequent  dyeing  operations,  and  prevent  even  shades 
from  being  obtained.  When  a  cleaner  knows  he  has  got  hard 
water  to  deal  with,  it  should  be  softened  before  use  by  adding 
soap  liquor  in  sufficient  amount,  allowing  time  for  the  curdy 
masses  of  lime  or  magnesia  soaps  to  come  up  to  the  top,  and  then 
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skimming  these  off.  Another  plan  consists  in  adding  about 
one-sixteenth  of  an  ounce  of  sodium  phosphate  per  gallon  of 
water ;  the  lime  is  precipitated  out  as  insoluble  lime  phosphates, 
which  settles  down  to  the  bottom.  The  softened  water  may 
then  be  used. 

In  large  cleaning  and  dyeing  establishments  where  steam 
power  is  used,  the  exhaust  steam,  and  the  waste  steam  which 
has  been  used  to  heat  the  various  dyepans,  may  be  condensed 
and  used  for  making  the  various  soap  liquors  and  dye  liquors 
which  are  required.  Much  soap  may  be  saved  by  using  such 
condensed  waters,  while  all  the  cleaning  and  dyeing  operations 
will  be  conducted  more  efficiently. 

CLEANING  COTTON  GARMENTS,  &e.— Dresses,  cur- 
tains, &c.,  made  from  cotton  do  not  offer  much  difficulty  to  the 
cleaner,  partly  because,  on  occasion,  he  can  use  stronger  and 
more  alkaline  liquors,  than  is  possible  with  wool  or  silk,  without 
fear  that  the  cotton  will  be  deteriorated  in  strength  ;  so  that  the 
same  amount  of  dirt  and  stains  can  be  more  readily  removed 
from  cotton  than  from  wool  and  silk.  The  method  of  cleaning 
cotton  articles  is  very  much  that  of  the  plan  followed  by  the  laun- 
dress in  washing  clothes,  and  does  not  need  detailing  here.  The 
greatest  source  of  difficulty  in  cleaning  cotton  fabrics  arises 
when  they  are  dyed  or  printed.  Sometimes  fabrics,  which  are 
dyed  in  self-colours,  show  a  tendency  for  the  colour  to  bleed. 
This  can  only  be  reduced  to  a  minimum  by  working  at  as  low  a 
temperature  as  possible  and  quickly.  It  is  a  good  plan,  with  all 
brightly  coloured  cotton  fabrics,  to  treat  each  separately,  and 
not  to  mix  coloured  and  white  goods  together  indiscriminately  ; 
since,  if  any  colours  should  run,  the  white  goods  are  very  liable 
to  become  stained.  Soda  is  a  fruitful  cause  of  colours  running, 
and  its  use  should  be  avoided,  or,  at  all  events,  used  as  little  as 
possible.  In  the  case  of  printed  calicoes,  it  is  desirable  that, 
with  a  view  to  prevent  the  colours  from  bleeding  into  the 
whites,  they  should  be  dealt  with  as  quickly  as  possible  and 
dried  off  rapidly. 

As  a  rule,  cotton  does  not  exhibit  much  tendency  to  shrink, 
and  so  no  particular  care  is  needed  in  the  drying  of  them  to 
prevent  any  shrinking;  lace  curtains  and  loose  fabrics  must, 
however,  be  dried  on  stretchers  or  frames,  mainly  with  a  view 
to  keeping  them  straight. 
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REMOVING    STAINS. 

Garments  of  various  kinds  are  liable  to  become  stained  or 
spotted  in  a  variety  of  ways  during  wear.  These  stains  have 
to  be  removed  before  the  garments  can  be  thoroughly  cleansed. 
The  methods  to  be  adopted  for  this  purpose  will  naturally  depend 
upon  the  character  of  the  stain  and  also  upon  the  material  of 
which  the  textile  fabric  is  made.  As  regards  the  latter  feature, 
it  may  be  laid  down  that  cotton  fabrics  or  fabrics  containing 
cotton  should  not  be  treated  with  strong  acids,  as  they  have  a 
destructive  effect  upon  the  fibre ;  dilute  acids  even  have  some 
action  ;  certain  organic  acids,  such  as  acetic  acid,  oxalic  acid, 
and  tartaric  acid  may  be  used,  if  an  acid  is  necessary  for  the 
removal  of  stains.  Linen  and  other  fabrics  made  from  vegetable 
fibres  should  be  treated  in  the  same  way  as  cotton.  Wool,  silk, 
and  all  animal  fibres  should  not  be  treated  with  strongly  alkaline 
liquors ;  weak  ammonia  may  be  applied,  as  may  also  very  weak 
solutions  of  soda ;  but  it  is  best  when  fabrics  made  of  these 
fibres  are  to  be  dealt  with  never  to  use  any  other  alkali  than 
ammonia,  which  has  no  action  on  them.  Acids  of  a  moderate 
degree  of  strength  have  no  eff'ect  on  the  animal  fibres. 

Grease  Stains. — Grease  stains  are  about  the  most  common 
kind  of  stain  to  be  met  with.  These  are  of  two  kinds — first, 
stains  due  to  mineral  oils  unremovable  by  means  of  soap ;  and 
second,  stains  due  to  such  fatty  bodies  as  tallow,  butter,  olive 
oil,  linseed  oil,  cotton  oil,  &c.,  which  can  be  removed  by  means 
of  soap.  It  is  quite  impossible  to  tell  the  kind  of  stains  by 
simple  inspection.  Perhaps  the  best  plan  of  dealing  with  oil 
stains  is  to  rub  them  over  with  a  little  oleic  acid,  allow  this  to 
soak  in,  then  treat  the  stains  with  soap  and  water,  which  will, 
as  a  rule,  be  found  effective  in  removing  them  ;  a  little  soda  may 
be  added  to  the  soap  liquor.  Another  plan  frequently  recom- 
mended for  dealing  with  oil  stains  is  to  place  a  cloth  under  the 
stain,  dip  a  sponge  in  benzol  and  damp  the  stain,  wait  a  few 
minutes  until  the  liquid  gets  well  soaked  in,  then  place  over  the 
wet  stain  a  piece  of  clean  blotting-paper,  this  absorbs  the  oil 
which  has  been  loosened  from  the  cloth  by  means  of  the  benzol ; 
by  repeating  the  process  as  often  as  necessary  the  stain  may  be 
removed.  One  advantage  of  this  plan  of  working  is,  that  the 
colour  of  the  fabric  will  not  be  affected,  as  it  might  be,  with  the 
soaping  process. 

Wax  Stains,  Resin  Stains,  and  Pitch  Stains. — To  remove 
these  is  often  a  matter  of  some  difficulty,  especially  with  the 
latter  kind  of  stains.     First,  remove   as  much  as  possible  by 
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scraping  with  a  knife  or  other  mechanical  means,  taking  care 
that  the  fabric  be  not  damaged  by  this  process  in  any  way. 
Then,  in  the  case  of  wax  and  resin  stains,  treat  with  benzol  as 
described  under  grease  stains,  when,  in  general,  they  will  be 
found  completely  removed.  Pitch  stains  and  tar  stains  are  best 
removed  by  benzol ;  a  preliminary  treatment  of  the  stains  with 
a  little  oil  much  facilitates  their  removal. 

One  of  the  disadvantages  attending  the  use  of  benzol  for 
removing  spots  of  grease  is,  that  it  often  leaves  a  spotty  appear- 
ance on  the  fabric.  To  remedy  this  defect  it  has  been  proposed 
to  use  two  preparations  of  benzol,  gelatinised  benzol,  and  ben- 
zolised  magnesia. 

Gelatinised  benzol  is  made  by  dissolving  12  ozs.  of  olive  oil 
soap  in  18  ozs.  of  boiling  water  and  3  ozs.  of  liquor  ammonia; 
then  add  sufficient  water  to  make  H  pint  of  liquid  and  5  ozs.  of 
benzol,  and  shake  the  mixture  well.  One  oz.  of  this  mixture  is 
then  mixed  with  9  ozs.  of  benzol  to  form  the  gelatinised  benzol. 
This  product  is  used  for  the  removal  of  stains  in  the  same  way 
as  benzol. 

Benzolised  Magnesia, — Calcined  magnesia  is  mixed  with  suffi- 
cient benzol  to  make  a  pasty  mass.  It  is  spread  somewhat  thickly 
over  the  stain  and  well  rubbed  in,  then  brushed  otf  and  a  fresh 
sujjply  rubbed  in ;  this  operation  being  repeated  until  the  stain 
is  completely  removed.  Any  adherent  particles  of  magnesia  are 
easily  removed  from  the  fabric  by  brushing. 

Paint  stains  are  often  met  with  on  garments  and  dresses ; 
their  removal  is  sometimes  troublesome,  as  much  depends  on 
their  age ;  fresh  paint  stains  can  be  readily  removed  by  the  use 
of  turpentine,  which  is  applied  in  the  same  way  as  benzol  to 
grease  stains.  Old  stains  are  best  removed  by  repeated  applica- 
tions of  a  mixture  of  turpentine  and  chloroform  ;  the  solvent 
should  be  allowed  to  soak  well  in  before  the  application  of  the 
blotting-paper.  The  use  of  soda  in  any  form  is  not  admissible, 
and  is  not  so  satisfactory  as  treatment  with  turpentine  and 
chloroform. 

Iron  Stains. — These  are  not  very  easy  to  remove,  generally 
they  requirt-  the  aid  of  an  acid.  One  very  good  plan  is  to 
moisten  with  acetic  acid,  allow  the  acid  to  soak  well  in,  then 
wash  with  water.  Oxalic  acid  may  be  used  in  place  of  acetic 
acid,  a  strong  solution  in  water  being  used.  Sometimes  rubbing 
the  spot  with  a  piece  of  tin  causes  the  acid  to  act  more  quickly. 

A  mixture  of  cream  of  tartar  and  citric  acid,  in  equal  quan- 
tities, is  a  very  good  agent  for  removing  iron  stains  from  cloths. 
The  spot  is  moistened  with  hot  water  and  the  mixture  rubbed 
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in.     "When  the  stain  is  removed  the  cloth  is  washed  with  water 
and  dried. 

Acid  agents,  like  those  named,  cannot  always  be  used  on 
account  of  their  affecting  the  colour  of  the  dyed  fabric  :  when 
this  is  the  case  some  other  method  must  be  adopted.  A  good 
plan  is  to  make  a  mixture  of  glycerine  and  soft  soap,  with  a  little 
water,  rub  the  spot  with  this,  allow  to  remain  on  for  some  hours, 
then  wash  off  with  water.  If  one  application  does  not  remove 
it,  repeat  the  process. 

Ink  stains  can,  in  general,  be  removed  by  much  the  same 
methods  as  recommended  for  iron  stains.  Much,  however,  will 
depend  upon  the  character  of  the  ink  which  has  produced  it ; 
most  writing  inks  are  made  with  iron  and  gall  nuts,  these  can 
be  removed  by  any  of  the  methods  described  above.  Some 
writing  inks  are  made  with  aniline  dyes ;  these  may  require  the 
application  of  bleaching  agents,  such  as  chloride  of  lime  or 
bisulphite  of  soda,  or  a  mixture  of  bisulphite  of  soda  and  zinc. 
In  applying  these  bodies  great  care  must  be  taken,  especially 
with  the  first,  not  to  use  them  too  strong  or  they  will  act  upon 
the  fabric  and  destroy  it.  In  another  chapter  the  use  of  these 
bleaching  agents  will  be  discussed  in  detail. 

rruit  stains  may  be  removed  from  many  fabrics  by  simply 
washing  in  water  containing  a  little  borax  or  liquor  ammonia; 
this  simple  treatment  should  be  tried  first,  as  it  will  have  no 
material  efi'ect  on  the  colours  of  any  dyed  fabrics.  White  linen 
and  cotton  goods  may  have  the  stains  of  fruit  removed  from 
them  by  dipping  in  a  very  weak  solution  of  chloride  of  lime  to 
which  a  few  drops  of  acetic  acid  have  been  added.  When  the 
stains  have  been  removed  wash  the  goods  in  clean  water. 

Woollen  goods  cannot  be  treated  with  chloride  of  lime  nor 
can  silk  fabrics.  In  such  cases  where  the  washing  with  borax 
or  ammonia  fails  to  remove  the  stains,  they  must  be  treated 
with  a  weak  solution  of  sulphurous  acid,  or  bisulphite  of  soda, 
washing  well  after  the  stains  have  been  removed.  First  treat- 
ing with  bisulphite  of  soda,  then  with  a  little  tartaric  acid  will 
often  remove  fruit  stains  from  wool  or  silk  goods.  Such  treat- 
ment as  is  here  given  is  only  available  for  white  wool  or  silk 
fabrics ;  the  colours  of  dyed  fabrics  will  not  resist  the  action  of 
the  sulphurous  acid. 

Coloured  wool  and  silk  fabrics  can  only  be  treated  with  soap 
and  water  for  the  removal  of  fruit  stains,  and  if  this  does  not 
remove  them  then  the  only  course  is  to  re-dye  the  goods. 

Wine  stains  have  much  the  same  properties  as  fruit  stains, 
and  can  be  removed  by  the  same  means. 
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Coffee  and  tea  stains  can  also  be  removed  by  similar  means 
to  those  used  for  removing  fruit  stains. 

Acid  stains  are  easily  removed,  when  fresh  and  caused  by 
weak  acids,  by  treating  the  parts  with  a  little  liquor  ammonia. 
Old  acid  stains  are  much  more  troublesome;  and  if  ammonia 
will  not  restore  the  colour  there  is  no  other  remedy  but  that  of 
re-dyeing  the  goods.  With  black  dresses  and  clothes  it  is  pos- 
sible to  "dye  or  paint  the  spots  over  with  a  dye  liquor  without 
showing  that  such  has  been  done.  This,  however,  is  scarcely 
possible  with  other  colours. 

Stains  which  have  been  produced  by  strong  acids  cannot  be 
removed,  as  the  material  itself  has  generally  been  destroyed.^ 

The  following  table,  compiled  from  a  variety  of  sources,  gives 
at  a  glance  the  methods  to  be  adopted  for  the  removal  of  stains 
of  all  kinds  from  different  kinds  of  fabrics  : — 
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CHAPTER   III. 
1.  DYEING  OF  TEXTILE   FABRICS. 

JOB  DYEING,  or  the  re-dyeing  of  used  textile  fabrics,  is  at 
once  perhaps  the  most  diflBcult  and  yet  possibly  the  most  in- 
teresting branch  of  the  textile  colouring  arts.  The  variety  of 
materials,  for  generally  a  job  dyer  will  have  nearly  every  kind 
of  textile  fibre  pass  through  his  hand,  and  the  great  variety  of 
the  fabrics  which  have  to  be  dealt  with  add  to  the  difficulties  of 
the  work ;  but  it  never  gets  monotonous,  as  is  the  case  with 
those  dyers  who  simply  deal  with  one  great  department  of  the 
art.  A  job  dyer  on  this  account  should  have  a  wider  knowledge 
of  the  art  of  dyeing  than  any  other  class  of  dyers.  At  the  same 
time  this  very  variety  with  which  the  job  dyer  is  brought  into 
contact  with  makes  it  exceedingly  difficult  for  a  writer  to  deal 
with  the  subject,  for  he  cannot  possibly  give  instructions  which 
will  meet  every  case  which  the  job  dyer  may  have  to  deal  with. 
In  the  present  book  the  author  will  endeavour  to  put  the  matter 
in  such  a  form  that  the  intelligent  workman  will  be  able  to 
apply  such  general  principles  as  may  be  laid  down  to  any 
particular  job  he  may  have  in  hand. 

The  garments,  dresses,  fabrics,  etc.,  which  the  dyer  and  cleaner 
will  have  to  treat  in  the  course  of  his  business  will  be  made  from 
a  great  variety  of  woven  textile  fabrics  or  fibres.  Thus  he  may 
have  goods  made  from 

1.  All  silk, 

2.  Part  silk,  part  wool, 

3.  Part  silk,  part  cotton, 

4.  All  wool, 

5.  Part  wool,  part  cotton,  part  silk, 

6.  Part  wool,  part  cotton, 

7.  All  cotton, 

8.  All  linen, 

and  possibly  also  fabrics  containing  jute,  china  grass,  &c. 

The  question  is  further  complicated  where  ladies'  dresses, 
o-entlemen's  clothes,  &c.,  are  made  with  several  kinds  of  textile 
fabrics,  as,  for  instance,  silk  dresses  with  wool  or  cotton  linings. 
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wool  dresses  with  cotton  linings,  dresses  of  cashmere  with  silk 
ribbons  and  trimmings,  and  so  on.  Then  another  feature  which 
has  some  influence  is  the  colour  already  on  the  garments  or 
fabrics  which  have  to  be  dyed. 

The  influence  which  the  colour  on  a  dyed  fabric  will  have 
on  the  colour  in  which  it  is  to  be  re-dyed  is  of  great  importance, 
and  requires  attention  from  dyers.  Any  fabric  can  be  re-dyed 
the  same  colour  as  it  originally  was,  but  the  results  are  not  in 
all  cases  satisfactory,  owing  to  the  presence  of  soiled  or  faded 
parts  which  will  not,  in  the  dyeing  process,  take  quite  the  same 
shade  as  the  rest  of  the  fabric ;  it  is  best  in  such  cases  to  re-dye 
to  a  darker  shade. 

Black  can  be  dyed  over  any  colour,  but  the  shade  or  tone  of  the 
black  will  be  more  or  less  modified  by  that  of  the  under  colour ; 
thus  a  black  over  red  will  show  a  reddish  or  brownish  tint 
which  may  not  always  be  agreeable  ;  blues  and  greens  when 
re-dyed  black  give  the  best  results. 

Amher-dyed  goods  can  be  dyed  almost  any  colour,  the  only 
exceptions  being  lavender,  pink,  and  light  blues.  Reds  are  apt 
to  come  up  of  a  scarlet  hue,  while  blues  tend  to  a  green  shade ; 
these  troubles  may  be  avoided  by  using  a  bluer  shade  of  red  or 
a  redder  shade  of  blue  than  was  originally  intended. 

Black  goods  may  be  dyed  in  dark  shades,  such  as  browns,  clarets, 
maroons,  dark  navys,  olive,  plum,  ifcc.  Much,  however,  depends 
upon  the  dyestufis  which  were  used  to  dye  the  original  black  ; 
if  logwood  be  the  basis  then  treatment  with  acid  will  strip  the 
black  oS"  the  goods  without  much  difficulty.  If  Aniline  black 
or  some  of  the  more  modern  coal-tar  blacks  have  been  used 
then  the  black  cannot  be  stripped  ofi"  sufficiently  to  admit  of 
re-dyeing  any  other  colour,  and  the  only  thing  which  can  be  done 
is  to  re-dye  the  goods  black. 

Blue-dyed  goods,  if  in  pale  tints,  can  be  re-dyed  any  colour. 
Dark  blues  can  be  re-dyed  in  dark  shades  of  brown,  cardinal, 
claret,  green,  olive,  <tc. 

Brovm  fabrics  can  be  re-dyed  brown,  claret,  olive,  and  dark 
prune. 

Clarets  or  maroons  will  dye  browns  or  olive. 

Crimson-dyed  goods  may  be  re-dyed  brown,  claret,  dark  greens, 
and  dark  shades  generally. 

Cream-coloured  fabrics  can  be  dyed  any  colour. 

Green-coloured  goods  can,  if  the  shade  be  light,  be  re-dyed 
almost  any  colour  except  pale  blue,  rose,  pink,  or  yellow.  Dark 
shades  of  green  can  only  be  re-dyed  dark  shades  of  browns, 
(?larets,  maroons,  and  navys. 
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TeUoW'Coloured  fabrics  can  be  re-dyed  almost  any  colour, 
except  pale  blues,  pinks,  salmon,  rose,  and  similar  tints. 

Drab-,  fawn-,  slate-,  and  grey-coloured  goods  can  be  re-dyed  any 
colour,  with  the  possible  exceptions  of  pinks,  rose,  yellows,  pale 
blues,  and  similar  pale  tints. 

Lavend&r  colours  may  be  dyed  all  colours  except  pale  yellows, 
ambers,  pale  pink,  and  straw. 

Mauve-coloured  fabrics  may  be  re-dyed  in  dark  shades,  such  as 
browns,  clarets,  prunes,  maroons,  olives,  which  generally  show 
a  tendency  to  come  up  a  reddish  tint. 

Olive-coloured  goods  can  be  re-dyed  in  dark  shades  only,  like 
mauve  goods. 

Pink;  salmon-,  and  rose-coloured  fabrics  can  be  re-dyed  any 
colour. 

Scarlet-dyed  goods  can  be  re-dyed  anj  darker  shade  of  red, 
brown,  dark  navy,  &c. 

TESTING  DYED  GOODS. — The  garment  dyer  will  find  it 
to  be  of  great  service  to  him  in  his  business  to  possess  a  know- 
ledge of  how  to  examine  dyed  garments,  so  as  to  ascertain  the 
nature  of  the  dyestufts  with  which  they  have  been  dyed  ;  this 
knowledge  might  help  him  very  materially  by  showing  him  how 
to  destroy  it;  if  it  be  possible  to  redye  the  goods  without  such 
a  proceeding ;  or  what  dyestuffs  to  use  in  producing  the  new 
shade  required,  having  regard  to  the  dyes  already  on  the  fabric. 
Then,  again,  this  knowledge  might  give  him  a  clue  to  the  mode 
of  treating  the  garments  in  a  manner  that  will  improve  them. 
The  following  notes  will  give  a  few  hints  to  the  garment  dyer 
on  this  subject,  but  it  must  be  obvious  that,  owing  to  the  very 
large  number  of  dyestufls  at  present  in  use,  it  is  practically 
impossible  to  describe  all  the  reactions  of  these  dyestutFs,  nor  is 
it  possible  for  a  dyer  to  apply  many  tests  to  the  garments  he 
has  to  deal  with.  In  the  author's  Silk  Dyeing  some  additional 
information,  especially  as  relating  to  dyed  silks  will  be  found, 
while  Knecht  &,  Eawson's  Manual  of  Dyeing  may  be  consulted 
for  full  information  on  the  subject. 

Reds. — Dip  a  corner  of  the  garment  in  boiling  soap  liquor. 
If  it  bleeds  quickly  it  has  probably  been  dyed  with  Eosine, 
Magenta,  or  Safranine.  If  the  colour  goes  completely,  then  Acid 
Magenta  has  been  used ;  the  colour  is,  however,  restored  on 
placing  the  fabric  in  a  little  weak  acid  Cochineal  scarlets  are 
turned  somewhat  duller.  The  Azo  scarlets  will  bleed  a  little, 
but  the  tone  will  not  be  materially  affected.  Alizarine  dyed 
reds  are  not  altered  at  ail  by  the  soap.  The  reds  from  Benzo- 
purpurine  and  similar  direct  red  dyes  are  brightened  by  the 
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soap  liquors.  It  is  obvious  that  in  cleaning  garments  dyed  with 
red  colours  which  are  loose  to  soap,  they  must  be  treated  with 
some  care.  If  the  goods  have  to  be  re-dyed,  those  reds  which 
can  be  removed  by  soaping  offer  some  advantages,  and  the  goods 
should  be  soa^jed  well  before  re-dyeing.  Treat  a  corner  of  the 
garment  with  a  drop  of  moderately  strong  hydrochloric  acid. 
Eeds  dyed  with  Beuzopurpurine,  Congo,  Diamine  red  turn  blue 
to  blue-black,  but  the  colour  comes  back  on  the  material  being 
washed  in  soap.  Alizarine  reds  are  not  affected.  Safranine  reds 
are  turned  blue.  Magenta  reds  are  turned  brownish-yellow. 
Eosin  reds  are  scarcely  altered.  Some  of  the  Croceines  are  turned 
a  little  bluer  in  tone.     Many  of  the  Azo  scarlets  are  not  altered. 

Blues,  Bright  Tints. — Dip  a  corner  of  the  dyed  cloth  in 
ammonia ;  if  the  colour  disappears,  and  is  restored  on  the 
addition  of  acid,  the  cloth  has  been  dyed  with  Alkali  blue.  If 
the  colour  is  not  affected  by  ammonia,  then,  probably,  indigo 
extract  or  Methylene  blue  have  been  used  ;  acids  will  decolorise 
the  latter,  but  not  the  former.  Blues  dyed  with  the  Tictoria 
blues  are  turned  yellow  with  strong  acids.  Navy  blues  are 
dyed  with  a  variety  of  dyestuffs,  both  used  alone  and  mixed 
together  in  various  ways,  which  makes  it  rather  difficult  for 
tests  to  be  given.  Those  dyed  with  logwood  on  a  chrome 
bottom  are  turned  red  by  acids.  Nitric  acid  turns  those  dyed 
with  indigo  yellow,  but  has  no  effect  on  those  dyed  with 
Alizarine  blues.  Those  dyed  with  Naphthol  black  are  turned 
greenish  by  nitric  acid.  Navy  blues  dyed  with  ctidbear  and 
Alkali  blue,  or  cudbear  and  indigo,  are  brightened  by  treating 
with  sulphuric  acid ;  soaping,  however,  destroys  the  colour, 
which  is  restored  by  washing.  Navy  blues  dyed  with  Alizarine 
blues,  Naphthol  black,  logwood,  indigo,  and  similar  dyes  are  not 
affected  by  treatment  with  soap  and  alkalies.  Such  blues  dyed 
with  Alizarine  blues,  Naphthol  black,  Acid  blacks,  cannot  well  be 
stripped,  and  the  best  course  is  to  re-dye  with  the  same  dyestuffs. 

Browns. — Goods  dyed  with  Bismarck  brown,  Fast  brown, 
Acid  brown,  bleed  on  being  soaped ;  for  re-dyeing,  such  colours 
may  be  stripped  by  either  an  acid  or  soap  bath,  and  then  the 
goods  are  ready  for  re-dyeing.  Anthracene  brown  is  not  affected 
by  acids  and  alkalies  and  cannot  be  stripped.  Browns  dyed  with 
cutch  and  copperas,  or  cutch  and  bichromate  of  potash,  are  not 
affected  by  a  soap  bath.     Neither  are  they  altered  by  acids. 

Blacks. — Logwood  blacks  are  reddened  by  acids,  and  may  be 
stripped  in  an  acid  bath.  Indigo  blacks  are  but  little  affected 
by  weak  sulphuric  acid,  but  form  a  yellow  spot  when  touched 
with  nitric  acid.     ]\Lany  blacks  are  now  dyed  with  Naphthol, 
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Acid,  Victoria,  Alizarine,  and  Aniline  blacks ;  these  are  not 
altered  by  dilute  sulphuric  acid,  nor  are  they  touched  by  soap 
and  alkalies.  Nitric  acid  produces  spots  on  those  dyed  with 
Naphthol,  Acid,  and  Victoria  blacks,  but  does  not,  or  scarcely, 
affect  those  dyed  with  Alizarine  and  Aniline  black.  None  of 
the  blacks  just  named  can  be  stripped  from  the  cloth,  and  all 
that  can  be  done  is  to  clean  them  well  and  re-dye  them  black. 

Yellows. — Acids  decolorise  Picric  acid,  Naphthol  yellow,  and 
Auramine  yellow  colours.  Chrysamine,  Chrysophenine,  Titan 
yellow,  are  turned  more  or  less  brownish  by  acids.  Aurantia 
yellows,  which  are  found  mostly  on  silks,  are  turned  pale  yellow 
by  acids.  Alkalies  redden  the  yellows  dyed  with  Chrysamine, 
Titan  yellow,  and  some  other  direct  yellows.  Fustic  yellows  are 
turned  orange  by  acids. 

Greens. — Greens  are  produced  in  so  many  ways  that  it  is 
difficult  to  give  satisfactory  tests  for  them.  Green  colours  dyed 
with  some  of  the  basic  coal-tar  greens,  which  are  usually  of 
bright  tints,  can  be  removed  by  boiling  with  soap.  It  has  no 
action  on  the  greens  dyed  with  Alizarine  green,  fustic  and 
indigo,  Naphthol  green,  Gambine  green.  Acids  turn  many  of 
the  bright  greens  from  basic  dyes  brownish  yellow ;  they  have 
scarcely  any  effect  on  those  dyed  with  fustic  and  indigo. 
Alizarine  green,  Gambine  green,  Azo  green,  and  some  others. 

White. — Silk  and  woollen  fabrics  which  have  been  bleached 
with  sulphur  are  rather  troublesome  and  difficult  to  dye  in  pale 
tints,  the  tendency  being  for  them  to  show  streaks.  This  effect 
is  largely  due  to  the  sulphur  they  contain  ;  this  must  be  removed 
before  they  can  be  properly  dyed.  The  best  way  to  do  this  is  to 
scald  them  in  weak  ammonia,  1  gill  of  strong  ammonia  liquor  to 
5  gallons  of  water.  Some  dyers  add  a  little  ammonia  to  the  dye 
bath,  but  this  course  cannot  be  recommended. 

In  the  Manual  of  Dyeing,  vol.  ii.,  by  Knecht  and  Rawson, 
will  be  found  some  valuable  Tables  showing  the  reactions  of 
fibres  dyed  with  various  dyestuffs. 

STRIPPING  COLOURS  PROM  GARMENTS.  — Before 
proceeding  to  re-dye  a  garment  or  dress,  it  is  often  necessary  to 
remove  the  old  colour  as  completely  as  possible,  so  that  it  shall 
not  interfere  in  any  way  with  the  production  of  the  new  colour ; 
which  it  might  do  by  interfering  with  the  tone  or  shade  of  the  new 
colour.  It  is  not  every  colour  that  can  be  stripped  ;  there  are 
some,  such  as  Alizarine  blue,  Turkey  red,  Naphthol,  and  Aniline 
blacks,  which  it  is  quite  impossible  to  strip,  as  has  already  been 
mentioned. 

There  are  many  ways  in  which  a  colour   can  be  stripped. 
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First  of  all,  it  is  as  well  to  try  the  effect  of  a  good  soap  liquor 
on  the  colour  ;  some  will  thereby  be  stripped  ;  even  if  tlie  colour 
does  not  yield  to  this  operation,  then  it  will  be  prepared  for 
another  process.  It  may  be  mentioned  here  that,  if  soaping 
will  not  remove  colour  from  dyed  cotton  goods,  then  no  other 
process  is  practically  available  without  running  a  great  risk  of 
destroying  the  fabric,  and  that  must  be  avoided. 

Soda  may  be  used  along  with  the  soap,  and  some  colours  will, 
perhaps,  yield  to  soda  when  soap  alone  would  have  no  effect, 
but  soda  must  be  used  with  care ;  cotton  goods  will  not  be 
much  affected,  but  silk  and  wool  fabrics  are  liable  to  be  materially 
altered. 

A  fairly  good  process  for  stripping  some  of  the  aniline  colours 
consists  in  preparing  a  liquor  from  1  lb.  of  zinc  powder  and 
2|  ozs.  of  quicklime,  mixed  with  water ;  boil  up  for  half  an 
hour,  then  allow  the  mixture  to  settle ;  the  clear  liquor  is  sepa- 
rated from  sediment,  and  mixed  with  sufficient  water  to  work 
the  goods  in  comfortably.  The  proportions  given  above  will 
usually  suffice  for  10  lbs.  of  goods.  The  goods  are  allowed  to 
steep  in  the  liquor  for  six  to  eight  hours,  taken  out,  rinsed, 
boiled  in  a  fresh  bath  with  10  ozs.  of  alum  and  1|  oz.  of  tartar 
for  half  an  hour,  washed,  and  dried.  Generally  this  process 
will  be  found  a  good  one,  and  there  is  not  much  risk  of  damaging 
the  goods  by  it. 

Prepare  a  bath  of  If  lb.  sulphuric  acid  and  4  ozs.  oxalic  acid 
in  sufficient  water,  and  allow  the  goods  to  steep  in  this  for  some 
time ;  if  the  colour  be  not  sufficiently  discharged,  repeat  the 
operation.     This  process  is  only  available  for  wool  and  silk  goods. 

Make  a  bath  of  li  lb.  of  bichromate  of  potash  and  4  lbs.  sul- 
phuric acid,  and  boil  the  goods  in  it.  Some  colours,  such  as 
browns  and  blacks,  may  be  often  removed  by  this  method. 

The  most  common  plan  for  stripping  coloui's  from  dyed  fabrics 
(which,  however,  is  applicable  only  to  wool  or  silk  fabrics)  is  the 
following: — Prepare  a  bath  by  mixing  ^  gallon  of  nitric  acid 
with  1  gallon  of  water.  In  this  bath,  which  is  used  cold,  the 
goods  are  dipped  and  moved  about  for  thi-ee  or  four  minutes ; 
after  which  they  are  taken  out  and  well  rinsed  in  water.  If  the 
colour  is  not  sufficiently  discharged,  re-dip  the  goods  in  the 
nitric  acid.  Great  care  is  required  in  working  with  nitric  acid  ; 
if  too  strong,  or  the  action  is  too  prolonged,  the  acid  has  a 
tendency  to  turn  the  fibre  yellow,  and  this  yellow  colour  cannot 
be  removed.  Another  trouble  which  may  arise  is  that  of  tender- 
ing of  the  fibre ;  this  is  most  likely  to  happen  when  the  acid  is 
used  too  strong.     It  is  better  to  allow  the  acid  to  act  only  for 
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a  few  minutes  at  a  time,  than  to  allow  the  goods  to  remain  in 
the  acid  too  long.  If  necessary,  the  goods  are  redipped,  and 
washed  after  each  dip. 

"What  is  known  as  hydrosulphite  of  soda — prepared  by  taking 
1  lb.  zinc  dust  and  adding  slowly  and  with  constant  stirring  to 
a  mixture  of  10  lbs.  of  bisulphite  of  soda  and  1  gallon  of  water; 
after  one-half  to  three-quarters  of  an  hour  the  product  is  ready 
for  use — has  a  very  strong  action  on  colours,  so  that  there  are 
very  few  dyes  which  will  resist  its  action.  A  process  for 
stripping  the  colour  from  dyed  fabrics  may  be  based  on  this. 
It  consists  in  preparing  the  hydrosulphite  liquor  as  given  above, 
then  steeping  the  goods  for  some  hours,  or  over  night,  according 
to  the  depth  of  the  colour  in  which  they  are  dyed.  At  or 
towards  the  end  the  bath  may  be  heated  up  slightly  to  increase 
the  action.  One  advantage  of  this  process  is  that  there  is  no 
action  on  the  fabric;  there  is  no  rotting  action  as  in  using  nitric 
acid,  while  there  are  very  few  colours  that  cannot,  by  prolonged 
treatment  and  the  aid  of  heat,  be  discharged  with  sodium 
hydrosulphite. 

2.  DYESTUFFS. 

The  chemical  composition  and  properties  of  the  many  dyes 
which  are  available  for  the  use  of  the  dyer  are  given  in  full 
detail  in  the  author's  Dictionary  of  the  Goal-Tar  Colours  and 
in  Knecht  &  Rawson's  Manual  of  Dyeing.  Here  a  genei-al 
outline  only  will  be  given  of  the  main  properties  of  the  various 
classes  of  dyestuffs,  with  the  principles  which  underlie  their 
application  to  the  various  textile  fibres.  Dyestufi's  are  obtained 
from  both  natural  and  artificial  sources ;  formerly  only  the 
natural  ones  were  available  for  the  use  of  the  dyer,  but  the 
researches  of  modern  chemists  have  placed  in  the  hands  of  the 
textile  colourist  a  wide  range  of  artificial  dyes  which  are  grad- 
ually displacing  the  natural  dyes ;  in  fact,  some  of  the  latter 
have  practically  become  obsolete.  The  artificial  dyes  have  the 
advantages  of  being  more  easily  applied,  giving  a  wider  range 
of  colours  and  shades  and  of  being  cheaper.  There  is  really  no 
essential  diflference  in  the  methods  of  application  of  the  natural 
and  artificial  dyes,  so  that  in  this  book  we  can  treat  them 
altogether. 

On  the  basis  of  chemical  composition  and  relationship  the 
dyes  may  be  arranged  in  some  sixteen  or  seventeen  groups,  but, 
practically,  from  the  dyer's  point  of  view,  a  classification  into  five 
groups  is  sufiicient : — 


58  GARMENT    DYEING    AKD    CLEAXHS'G. 

1.  Direct  dyes. 

2.  Basic  dyes. 

3.  Acid  dyes. 

4.  Mordant  dyes. 

5.  Indigo  dyes. 

1.  DIRECT  DYES. — The  group  comprises  numerous  arti- 
ficial dyes  of  comparatively  recent  introduction;  the  first  known, 
Congo  red,  was  only  introduced  towards  the  end  of  the  year 
1885,  yet  now  they  number  hundreds  and  comprise  almost  every 
colour  the  dyer  requires,  with  the  possible  exceptions  of  bright 
violets  and  greens.  Possibly  turmeric  and  safflower,  which  are 
natural  dyes,  might  be  added  to  this  group. 

Cotton  does  not  require  any  mordant  with  these  dyestufis. 
All  can  be  dyed  on  to  cotton  by  simply  boiling  in  a  bath  con- 
taining common  salt  to  the  extent  of  about  15  to  20  per  cent, 
of  the  weight  of  the  fabric  to  be  dyed.  This  method  or  dyeing 
is  particularly  useful  with  the  Titan  colours  of  Messrs.  Read 
Holliday  it  Sons.  The  Benzo  colours  of  the  Farbenfabriken 
Torm.  Fr.  Bayer  &  Co.,  the  Congo  colours  of  the  Actiengesell- 
schaft  fur  Anilin  Fabrikation,  the  Diamine  colours  of  Messrs. 
Cassella  <fe  Co.,  are  on  the  whole  best  dyed  from  a  boiling  bath 
which  contains  about  5  per  cent,  of  soda,  3  per  cent,  of  soap,  and 
10  per  cent,  of  Glauber's  salt ;  these  proportions  are  calculated 
on  the  weight  of  the  cotton.  The  reds  of  these  classes  dye  very 
well  this  way ;  some  of  the  yellows  and  blues  give  good  results, 
but  on  the  whole  they  dye  best  from  a  bath  of  3  per  cent,  of 
soap  and  10  to  15  per  cent,  of  Glauber's  salt;  the  browns  can 
be  dyed  either  way,  the  blacks  in  the  same  way  as  the  reds. 

In  no  case  is  the  dye  bath  completely  exhausted;  it  may  be 
kept  standing  and  used  over  and  over  again,  simply  adding 
about  two-thirds  of  the  original  quantity  of  dyestufi"  and  about 
one-half  of  the  original  proportions  of  the  other  ingredients  and 
sufficient  water  to  bring  up  the  bath  to  its  original  volume. 

The  goods  may  be  entered  into  the  dye  bath  at  any  convenient 
temperatui-e,  but  they  should  be  boiled  for  at  least  an  hour. 

The  yellows  are  generally  very  fast  to  light  and  resist  washing 
very  well.  The  reds  are  fast  to  washing.  The  Titan  reds  are 
also  fast  to  acids  :  the  others  are  in  general  turned  more  or  less 
blue  in  colour  by  acids,  and  are  not  fast  to  light.  The  blues  are 
moderately  fast  to  light,  stand  washing  and  acids  A'ery  well, 
but  are  reddened  by  alkalies.  The  browns  are  not  fast  to  light; 
they  resist  soaping  very  well  and  are  tolerably  fast  to  acids. 
In  the  dyeing  recipes  which  will  be  found  below  many  examples 
of  the  use  of  those  dyes  will  be  found. 
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The  blacks  are  all  fairly  fast  to  washing,  alkalies,  acids,  and 
soaping,  and,  therefore,  will  be  found  very  sersnceable  in  gar- 
ment dyeing.  ,  ,  ,  /.  u  j-i,  ^r. 
On  wool  this  class  of  colours  can  be  dyed  from  a  bath  con- 
taining 15  per  cent,  of  common  salt,  or  of  Glauber's  salt  with  a 
small  trace  of  acid.  The  Titan  colours  will  be  found  to  give 
very  good  results,  the  Benzo,  Congo,  and  Diamine  reds  are  dyed 
best  in  a  neutral  bath;  the  Chrysamine,  Chrysophenine  and 
Clavton  yellows  can  be  dyed  either  in  a  neutral  or  an  acid  bath. 
Generally  the  blues  will  be  found  to  give  redder  shades  on  wool 
than  on  cotton.  , 

Fabrics  made  from  both  wool  and  cotton,  such  as  those  known 
as  half-wools,  zanella,  merinos,  unions,  &c.,  can  be  dyed  with 
these  direct  colours  best  from  neutral  baths;  the  reds  and 
yellows  will  be  found  to  give  the  best  results;  the  blues  tend 
to  dye  the  wool  in  a  redder  tone  than  the  cotton,  and  are  on 
that  account  rather  unsatisfactory  for  this  class  of  goods. 

Silk  can  be  dyed  either  from  a  bath  of  salt  or  from  a  bath 
containing  phosphate  of  soda;  in  some  cases  the  addition  of  a 
little  acetic  acid,  as  with  Chrysophenine,  the  Titan  colours,  &c., 
enables  the  dyestuif  to  combine  more  easily  with  the  silk,  and 
so  fuller  shades  are  obtained.  Generally  these  direct  dyes  work 
on  silk  very  well  indeed;  the  yellows  dye  good  full  shades  very 
fast  to  light  and  washing;  the  reds  are  brilliant  and  usually 
fast  to  washing;  the  Titan  reds  are  fast  to  acids;  the  Benzo  reds 
are  turned  blue  to  black  by  acids,  as  are  also  the  Diamine  reds. 
The  blues  generally  dye  silk  a  redder  tone  than  they  do  cotton; 
generally  they  are  fast  to  acids,  to  washing,  and  fairly  so  to  light. 
The  browns  are  fast  to  acids  and  washing,  to  light  they  are 
faster  on  silk  than  on  cotton.  The  blacks  work  fairly  well  on 
to  silk  giving  good  shades  which  are  fairly  fast  to  light,  acids 
and  washing. 

For  half-silk  fabrics  the  direct  dyes  will  be  found  usetui; 
they  are  best  applied  from  dye  baths  containing  salt,  Glauber's 
salt,  or  phosphate  of  soda.  The  yellows,  reds,  and  browns  dye 
this  class  of  material  very  well,  the  cotton  and  the  silk  taking 
the  dyestuff  with  much  the  same  affinity,  and,  therefore,  giving 
good  level  shades ;  the  blues  do  not  work  so  well  on  half-silk 
aoods  in  consequence  of  the  silk  taking  a  redder  shade. 
*  Further  on  will  be  found  some  recipes  showing  the  application 
of  these  direct  dyes  to  the  dyeing  of  various  kinds  of  fabrics. 

2.  BASIC  DYES. — They  are  comparatively  few  in  number, 
but  they  comprise  some  of  the  oldest  coal-tar  dyes  known,  as 
well  as  the  most  brilliant  and  valuable.      Magenta,  the  Methyl 
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and  Paris  violets ;  Brilliant,  Malachite  and  other  greens ; 
Bismarck  Brown,  Chrysoidine,  Auramine,  Induline,  Xigrosine, 
Pliosphine,  Methylene  blue,  &c.,  all  belong  to  this  class  of  dye- 
stufts.     They  may  be  used  to  dye  all  kinds  of  textile  fibres. 

Cotton  requires  to  be  mordanted  with  tannic  acid  or  some 
other  tannin  material,  such  as  sumach,  chestnut,  divi  divi, 
myrabolams,  &c.  The  colours  obtained  are  full,  bright,  and 
fairly  fast  to  washing,  but  are  usually  fugitive  to  light,  although 
there  is  great  differences  between  the  various  basic  dyes  in 
regard  to  fastness  to  light. 

Other  vegetable  fibres  can  be  dyed  like  cotton,  with  the  excep« 
tion  of  jute,  which  does  not  require  any  mordant. 

Wool  is  dyed  with  the  basic  colours  from  a  simple  bath 
containing  Glauber's  salt  or  some  other  neutral  salt.  It  takes 
full  and  bright  shades,  some  of  which  are  fairly  fast  to  wash- 
ing, but  others  are  not ;  generally  their  fastness  to  light  is 
better  on  wool  than  on  cotton  ;  some,  however,  are  very  fugitive, 
others  are  moderately  fast,  but  scarcely  any  are  quite  fast  to 
light. 

Silk  is  dyed  in  a  simple  bath  containing  Glauber's  salt  or  in 
what  is  known  as  a  broken  soap  bath ;  it  takes  very  fine  shades, 
and  is  moderately  fast  to  washing  and  light.  The  main  difiiculty 
is  to  dye  level  shades  on  silk,  the  afiiuity  of  the  basic  dyes  for 
the  fibre  being  very  great ;  this  can  only  be  got  over  by  dyeing 
at  a  low  temperature,  using  weak  dye  baths  and,  in  most  cases,  by 
not  adding  the  whole  of  the  dyestuff  in  one  lot  at  the  beginning 
of  the  operation,  but  in  several  lots  at  intervals  during  the 
progress  of  the  dyeing ;  using  plenty  of  Glauber's  salt  or  soap 
in  the  bath  also  tends  to  greater  evenness  of  colour. 

3.  ACID  DYES. — The  main  characteristic  of  this  group  of 
dyes  is  that,  with  a  few  exceptions,  they  will  not  dye  cotton, 
while  they  require,  in  dyeing  wool  and  silk,  the  bath  to  be  acid 
in  character.  There  are  several  sub-groups  into  which  the  acid 
dyes  can  be  divided.  There  is,  first,  those  colouring  matters 
which  are  sulphonated  basic  dyes,  such  as  Acid  Magenta,  Acid 
mauve.  Acid  green,  Acid  violet,  (fee.  These  are  a  useful  class  of 
dycotuffs  for  wool  and  silk,  on  which  they  produce  some  fine  tints 
of  a  solid  character,  usually  fast  to  washing  and  dilute  acids ; 
some  are  fast  to  light.  Indigo  extract  also  belongs  to  this  group 
of  dyes.  Then  there  are  the  group  of  Nitro  dyes,  of  which 
Picric  acid,  Naphthol  yellow,  and  Aurantia  are  the  best  examples; 
these  are  mostly  yellow  or  orange  dyes,  giving  very  bright  and 
full  shades  of  a  fair  degree  of  resistance  to  washing,  &c. 

The  Eosines  are  a  small  group  of  acid  dyeing  colouring  matters, 
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which  give  very  brilliant  but  fugitive  shades  of  rose  to  bluish- 
rose  tints  on  wool  and  silk  from  a  weak  acid  bath.  The  Eosines 
are  net  much,  if  at  all,  used  in  garment  dyeing. 

The  azo  colours  are  by  far  the  most  numerous  and  important 
of  the  acid  dyeing  colouring  matters.  They  include  such  dyes  as 
the  Scarlets,  Ponceaus,  Croceines,  Oranges,  Amaranth,  Azorubine, 
Milling  yellow,  Azocarmine,  Chromotrops,  Naphthol  blacks, 
Acid  blacks,  Fast  reds.  Cloth  reds  and  Scarlets,  Bordeaux,  (fee. 
They  include  some  of  the  most  brilliant  and  fugitive  dyes,  as 
well  as  the  most  useful  and  fast  coal-tar  colours ;  some  of  the 
Chromotrops  are  perfectly  fast  to  light,  while  the  Naphthol 
blacks  and  Acid  blacks  are  exceedingly  useful  in  garment  dyeing, 
on  account  of  the  ease  with  which  they  may  be  dyed  and  the 
fastness  of  the  colours  to  washing  and  light. 

Some  of  the  modern  azo  colours  have  the  property  of  dyeing 
upon  mordants,  a  property  of  which  much  advantage  is  taken 
in  dyeing. 

Jute  may  be  dyed  with  many  of  the  azo  colours  by  boiling  it 
in  a  bath  containing  a  little  alum.  On  cotton  the  Croeeine 
scarlets  may  be  dyed  from  an  alum  bath,  but  the  results  cannot 
be  considered  altogether  satisfactory. 

Generally  the  acid  colours,  especially  the  azo  colours,  are 
notable  for  their  lastness  to  washing  and  acids ;  some  are  fast  to 
alkalies,  some  are  fast  to  light,  and  all  have  some  considerable 
degree  of  resistance  to  that  destructive  influence. 

4.  MORDANT  DYES.  —  The  peculiarity  of  this  group  of 
dyestufts,  which  includes  both  natural  and  artificial  colouring 
matters,  is  that,  generally,  of  themselves  they  do  not  possess 
any  colour  or  dyeing  property ;  to  utilise  them  as  dyestufis,  it  is 
necessary  to  bring  them  into  contact  with  a  metallic  compound, 
with  the  metal  or  oxide  of  which  they  enter  into  combination 
and  form  an  insoluble  coloured  body,  generally  known  as  the 
colour  lake,  the  formation  of  which,  on  any  fibre,  causes  that  to 
become  dyed.  As  examples  of  this  class  of  dyestufis  may  be 
cited  logwood,  fustic,  Brazil  wood,  cochineal.  Alizarine,  Alizarine 
yellows.  Alizarine  blues.  Alizarine  cyanines,  Anthracene  brown, 
Gambines,  Chrome  violet,  Chrome  blue,  and  other  chrome 
colours,  Gallocyanine,  and  many  others. 

Generally,  these  mordant  dyes  produce  on  mordanted  fabrics 
shades  which  are  remarkable  for  their  fastness  to  washing,  acids, 
alkalies,  and  light.  An  alizarine  red  excels  all  other  colours  in 
regard  to  its  fastness  to  all  influences,  while  most  of  the  others 
closely  approach  it  in  this  useful  feature.  This  high  power  of 
resistance  to  all  the  destructive  influences  which  go  to  destroy 
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the  beauty  of  dyed  fabrics,  when  exposed  to  all  the  vicissitudes 
of  weather  and  wear,  tend  to  make  the  mordant  dyes  a  very 
important  class  of  dyestufFs.  Many  examples  of  their  use  will 
be  found  in  the  recipes  which  are  given  below. 

5.  INDIGO  DYES.  —  This  is  a  small  group  comprising 
indigo  and  indcphenol,  which  are  dyed  by  special  processes. 
These  are  not  employed  in  garment  dyeing,  owing  to  sundry 
difficulties  attending  their  application  which  render  them  un- 
suitable for  this  class  of  dyeing. 

3.   DYEING  OPERATIONS  AND  DYEING  MACHINERY. 

Dyeing  is  invariably  carried  out  in  aqueous  solutions  of  the 
various  dyestuffs  and  mordanting  materials;  sometimes  these 
solutions  are  used  cold,  at  other  times  at  a  moderately  warm 
temperature,  and  at  other  times  at  the  boiling  point.  In  these 
liquors  the  fabrics,  &c.,  to  be  dyed  are  immersed  for  a  variable 
length  of  time,  according  to  the  character  of  the  work  to  be 
done ;  sometimes  the  immersion  is  only  for  a  few  minutes,  at 
other  times  it  extends  into  hours.  During  this  immersion  it  is 
necessary  that  the  fabrics,  which  are  being  treated,  should  be 
worked — that  is,  turned  over  and  opened  out  from  time  to  time, 
an  operation  which  is  intended  to  bring  every  part  of  the  fabric 
in  contact  with  the  dye  liquor,  so  that  uniform  and  level  shades 
are  obtained ;  this  latter  feature  is  one  of  great  importance, 
as  the  finished  goods  must  show  an  even  shade  of  colour  when 
looked  at  from  all  points  of  view  ;  the  dyer  must  adopt  all  those 
precautions  which  will  enable  him  to  attain  this  end.  Simple 
immersion  of  fabric  in  the  dye  liquor  may  result  in  the  article 
becoming  dyed,  but  the  shade  will  be  uneven,  and  there  will  be 
light  and  dark  places. 

This  evenness  of  shade  is  obtained  in  dyeing  by  not  only  con- 
stantly turning  over  or  working  about  the  articles  which  are 
being  dyed,  but  also  by  a  careful  selection  of  dyestuflfs ;  there 
are  some  dyes  which  are  difficult  to  use,  and  tend  to  produce 
uneven  shades ;  such  generally  have  a  strong  affinity  for  the 
various  textile  fabrics  ;  with  the  basic  colours,  for  instance,  it  is 
difficult  to  produce  level  shades  on  silk  and  wool ;  the  Indulines 
are  notoriously  a  group  of  dyestuffs  that  require  care  in  manipu- 
lating; on  the  other  hand,  there  are  some  dyes,  archil  and  cudbear, 
for  example,  which  are  easily  dyed,  and  comparatively  little 
difficulty  is  met  with  in  producing  even  shades  with  them. 

The  character  of  the  appliances  which  a  dyer  may  use  in  his 
trade  will  largely  depend  upon  the  materials  he  has  dyeing  and 
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upon  their  quantity.  The  latter  factor  is  a  most  important  one, 
as  the  means  which  would  be  quite  satisfactory,  where  the  work 
is  done  on  a  limited  scale,  would  prove  very  unsatisfactory  in 
dealing  with  large  quantities  of  articles. 

When  only  small  quantities  of  articles  are  being  dealt  with, 
and  these  only  at  the  ordinary  temperature,  or  at  a  luke-warm 
or  hand  heat,  then  the  dyeing  operations  may  be  carried  out  in 
wooden  or  earthenware  dye  vessels,  the  actual  manipulations 
beincr  done  by  hand,  wooden  sticks  (hickory  wood  makes  the  best 
stick^s)  being  used.  Earthenware  dye  vessels  are  the  best,  inas- 
much as  they  cannot  have  any  influence  on  the  dye  liquor,  and 
are  easily  cleaned  out;  on  the  other  hand,  they  cannot  be 
obtained  of  any  great  size,  and  so  can  only  be  used  for  dyeing 
a  few  articles  at  a  time.  Wooden  dye  vessels  can  be  obtained  ot 
any  size  ;  they  have,  as  a  rule,  no  influence  upon  the  dye  liquors, 
but,  being  of  an  absorbent  nature,  they  become  more  or  less 
impregnated  with  the  various  liquors,  and,  consequently,  are  not 
as  cleanly  to  use  or  as  easy  to  clean  out  as  earthenware  vessels ; 
the  same  wooden  dye  vessel  cannot  be  used  to  dye  blacks  and 
light  rose  pinks  with  equally  good  results. 

When  the  dyeing  has  to  be  done  at  high  temperatures,  some 
means  of  heating  the  dye  vessels  must  be  adopted.     In  this  case 
the  best  plan  is  to  use  dye  vessels  made 
of  copper  and  heated  by  steam.     Fig.  15 
is  a  drawing  of  a  dye  kettle  of  the  form 
generally  used  in  garment  dyeing.     The 
lower  portion  of  this  is  made  double,  and 
steam  is  passed  into  the  jacket  so  formed 
from  the  steam  pipe.     A  safety  valve  is, 
or  should  be,   attached  to  this  jacket  ; 
while  there   are   taps  for  running  away        pjg  15  _Dye  kettle, 
the  condensed  water  which  accumulates 

in  the  jacket,  and  for  running  off  the  dye  liquor  from  the  inside 
of  the  kettle. 

Instead  of  employing  a  jacketted  kettle,  the  heating  may  be 
done  by  steam  passing  through  a  coil  of  pipe  running  round  the 
inside  of  the  kettle  close  to  the  bottom.  This  is  of  simpler  con- 
struction to  the  last,  and  is  quite  as  efiicient  in  use. 

Where  steam  is  not  available,  copper  dye  vessels  heated  by 
fire  heat  may  be  employed ;  but  such  are  not  so  convenient  in 
vise,  as  they  are  not  so  clean  and  do  not  last  as  long,  the  heat  of 
the  fire  sooner  or  later  leading  to  their  destruction  by  oxidisation 
of  the  coppex'. 

Such  dye  vessels  are  made  in  a  great  variety  of  sizes,  having 
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capacities  of  from  5  to  '250  gallons,  the  actual   manipulations 
being  done  by  hand  with  wooden  sticks. 

A  very  convenient  garment  dyeing  machine  is  the  Perth  oval 
dyeing  machine  made  by  Messrs.  Gorrie  &  Son,  and  in  its  latest 
form  shown  in  Fig.  16.  It  consists  of  an  oval  shaped  wooden 
tub  fitted  with  the  necessary  steam  pipes  for  heating  it.  The 
peculiarity  of  the  machine  is  a  set  of  four  paddles,  which  extend 
from  one  side  to  the  centre  of  the  tub;  when  these  are  set  in 
motion  they  generate  a  circular  motion  of  the  dye  liquor  and 


Fig.  17. — Delahunty's  dyeing  machine. 

goods  in  the  tub,  which  saves  a  great  deal  of  manual  labour  in 
turning  over  the  goods  from  time  to  time,  while  in  ensures  very 
uniform  and  level  dyeing.  In  the  latest  form,  shown  in  the 
drawing,  there  is  an  arrangement  added  for  removing  the  gar- 
ments from  the  machine  when  the  operation  is  ended.  This 
machine  is  made  to  deal  with  from  60  to  300  lbs.  weight  of 
garments  at  one  time,  and  is  certainly  one  of  the  most  efficient 
dyeing  machines  made. 

5 
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Where  large  quantities  of  garments  hive  to  be  dyed,  the 
Delahunty  dyeing  unchine.  shown  in  Fig.  17,  will  be  found 
very  useful.  In  this  machine  the  articles  are  put  in  a  central 
revolving  cage  with  perforated  sides ;  this  is  caused  to  revolve 
in  the  dye  liquor  which  is  contained  in  a  semicircular  dye 
trough.  The  svhole  arrangement  is  covered  in  by  a  wooden 
cover.  The  revolution  of  the  cage  causes  the  articles  which 
are  being  dyed  to  turn  over  and  over,  and  the  turning  over  is 
facilitated  by  curved  fingers  which  project  inside  the  cage,  as  is 
seen  in  the  drawing.  With  this  machine  there  is  a  good  deal  of 
labour  saved,  less  dyestuffs  and  chemicals  are  required  (as  the 
liquors  are  used  somewhat  stronger),  while  the  dye  liquors  are 
more  easily  retained  for  future  use.  The  filling  of  the  machine 
only  occupies  a  comparatively  few  minutes.  After  the  dyeing 
is  done,  the  door  of  the  machine  is  opened,  and  the  articles  in 
the  upper  i)ortion  taken  out ;  a  slide  door  is  now  placed  in  the 
machine  and  the  cage  given  half  a  revolution ;  this  brings  the 
rest  of  the  articles  to  the  top,  and  these  are  now  taken  out. 
There  is  little  trouble  in  working  to  any  given  shade,  as  the 
articles  in  the  machine  can  be  readily  inspected  from  time  to 
time  to  see  how  the  dyeing  is  progressing,  and  fresh  portions  of 
dye  liquors  can  be  added  as  required  to  bring  up  the  shade. 

For  the  purpose  of  dyeing  silks  or 
laces,  which  are  not  able  to  stand  the 
strain  of  the  dyeing  machines,  dyeing 
boxes  shown  in  Fig.  18,  as  made  by 
Messrs.  Gorrie,  are  used.  These  con- 
sist of  tall,  upright,  wooden  boxes, 
fitted  with  frames  on  which  the  silk, 
<kc.,  is  fastened.  These  frames  are, 
by  the  gearing  shown  in  the  drawing, 
made  to  lift  up  and  down  in  the  dye 
liquor  in  the  boxes.  The  latter  are 
fitted  with  steam  ]>ipes  and  other 
necessary  fittings.  These  boxes  are 
found  to  work  well,  and  the  silks  are 
perfectly  dyed  without  any  risk  of 
damage  to  them. 

The  principal  troubles  of  a  garment 
dyer  arise  from  the  matching  of  shades  and  uneven  dyeing. 
Matching  shades  is  a  very  difficult  operation  in  the  case 
of  re-dyeing  old  garments,  and  nothing  we  can  state  here 
will  be  of  much  use,  as  the  dyer  must  learn  the  art  of 
matching  shades  in  the  school  of  experience ;  one  piece  of 
advice  to  a  garment  dyer  would  be  never  to  guarantee  the  pro- 


Fig.  18. — Silk  dyeing  boxef. 
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duction  of  any  given  shade,  but  simply  to  try  and  get  as  near  as 
possible  to  it.  A  good  rule  when  matching  shades  ig  not  to 
attempt  to  obtain  the  full  shade  all  at  once,  but  to  gradually 
build  it  up,  so  to  speak,  in  the  process  of  dyeing  ;  this  plan  will 
enable  the  dyer  to  watch  the  progress,  and  to  add  more  or  less 
dyestuff  or  colouring  matters  as  he  sees  is  required. 

Uneven  shades  have  been  referred  to  before,  and  some  hints 
"iven  as  to  avoiding  them ;  notwithstanding  all  the  care  which 
a  dyer  may  take  in  dyeing  garments,  it  is  scarcely  possible  to 
avoid  uneven  places ;  these  portions  of  a  garment  which  are 
exposed  to  the  most  wear  will  probably  come  up  lighter  in 
colour  than  those  places  which  are  least  worn,  and  the  dyer  will 
have  a  great  deal  of  difficulty  in  overcoming  defects  arising  from 
such  causes.  Then  in  some  cases  parts  of  the  article  may  have 
been  exposed  to  the  action  of  light  much  more  than  other 
portions,  and  the  original  colour  in  such  places  will  be  much 
faded  •  such  portions  will  generally  come  up  light  in  re-dyeing, 
although  in  some  cases  they  may  come  up  darker. 

Again,  unclean  and  greasy  garments  are  a  fruitful  cause  of 
uneven  dyeing,  so  that  too  much  care  cannot  be  exercised  in  the 
preliminary  operations  of  cleansing  fabrics  before  dyeing,  for, 
unless  all  dirt,  &c.,  is  removed,  even  shades  will  not  result. 

In  dealing  with  garments  which  are  much  faded,  the  best 
method  of  proceeding  is  to  first  of  all  thoroughly  cleanse  them 
in  a  soap  bath,  well  rinsing  in  water  afterwards ;  then  prepare 
an  acid  bath  with  ^  pint  of  sulphuric  acid  and  ^  lb.  of  oxalic 
acid  mixed  with  30  to  40  gallons  of  water ;  in  this  immerse  the 
articles  and  handle  them  for  10  minutes,  afterwards  giving  them 
a  good  rinse  in  hot  water.  Next  sort  the  goods,  placing  those 
ready  for  dyeing  from  which  the  faded  portions  have  been 
removed;  those  which  were  badly  faded  and  the  acid  has  not 
properly  treated,  are  again  entered  into  the  bath,  to  which  has 
l)een  added  2  pints  of  nitrous  acid ;  in  this  they  are  handled  for 
10  minutes,  or  longer  if  necessary,  to  cause  them  to  become  of  a 
uniform  shade.  The  nitrous  acicl  gives  them  a  faint  yellow  tint, 
which,  however,  will  not  prevent  them  from  taking  any  shade 
that  is  to  be  subsequently  dyed.  In  dyeing  faded  garments  it  is 
advisable  not  to  boil  them  too  long ;  more  uniform  results  are 
obtained  by  keeping  them  below  the  boil,  and  using  dyestuffs 
which  will  feed  on  to  the  materials  at  a  low  heat ;  thus,  for 
instance,  maroons  are  better  dyed  on  faded  woollen  goods  with 
Acid  Magenta,  Acid  yellow,  indigo  extract,  and  Glauber's  salt, 
with  a  little  acid.  Woollen  dresses  with  silk  trimmings  are 
best  dyed  with  cudbear  below  the  boil.     Greens  are  best  dyed 
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at  a  gentle  boil  with  Acid  yellow,  indigo  extract,  Glauber's  salt, 
and  sulphuric  acid.  Crimson,  with  Acid  Magenta  and  cudbear 
below  the  boil. 


4.   DYEING  OF  SILK  DRESSES  AND   FABRICS. 

The  following  recipes  will  be  found  to  comprise  all  the  prin- 
cipal shades  which  the  dyer  will  have  to  produce  on  silk,  and 
the  use  of  all  the  most  valuable  dyestufls  which  are  at  present 
known,  will  be  described.  The  quantities  given  must  not  be  too 
much  relied  on  by  the  dyer,  as,  owing  to  the  difficulties  which 
are  involved  in  a  number  of  dresses  or  other  fabrics,  the  sizes  of 
which  may  vary  very  much,  it  is  practicall}'  impossible  to  give 
definite  quantities  in  recipes,  and  the  garment  dyer  must  be 
prepared  to  vary  the  quantities  to  suit  the  number  and  size  of 
the  goods  he  is  dealing  with.  In  some  of  the  recipes  no  quan- 
tities are  given;  in  such  cases  the  dyer  should  prepare  a  solution 
of  the  dyestufls  named  in  the  recipe,  and  add  that  solution  in 
small  quantities  at  a  time  into  the  dye  bath  until  he  has  obtained 
the  shade  he  requires. 

1.  Rose  on  Silk. — Prepare  a  bath  containing  (for  two  dresses 
or  about  the  same  quantity  of  other  silk  fabrics)  2  to  3  ozs.  of  a 
good  soap  and  about  ^  oz.  of  Safranine  Prima ;  the  goods  are 
entered  into  this  bath  and  w^orked  for  about  half  an  hour  at  a 
temperature  of  140°  to  150°  F. 

2.  Rose  on  Silk. — While  the  last  method  gives  a  fine  shade 
of  bluish  rose,  the  colour  has  the  disadvantage  of  not  being  fast 
to  light  ;  if  I  to  ^  of  an  ounce  of  Pihodamine  B,  is  used  in  place 
of  the  Safranine,  a  fine  rose  will  be  obtained  which  is  much 
faster  to  light.  Safranine  pinks  are  also  turned  blue  by  acids 
■whereas  Rhodamine  pinks  are  not  affected. 

3.  Rose  on  Silk. — Prepare  a  bath  of  soap  as  before,  add  to 
this  a  little  acetic  acid  and  i  oz.  of  Eosine  G,  the  bath  beincr 
used  at  the  boil.  This  recipe  wall  give  a  fine  shade  of  rose, 
which  is,  however,  fugitive  to  light.  By  varying  the  kind  of 
Eosine  used  various  tints  of  rose  can  be  dyed,  from  a  yellowish 
with  Eosine  G,  to  a  bluish  rose  with  Eosine  BN,'  or  with 
Erythrosine. 

4.  Pink  on  Silk, — This  can  be  dyed  in  a  bath  containing 
4  to  6  ozs.  Glauber's  salt,  1  oz.  of  acetic  acid,  and  4-  oz.  of 
Brilliant  Croceine  MOO,  working  at  the  boil.  Magdala  red 
gives  a  very  good  pink ;  some  of  the  other  azo  scarlets  can  also 
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be  used  to  dye  pinks  by  using  from  a  i  to  i  an  oz.  of  them  to 
two  or  three  dresses  or  their  equivalent. 

5.  Crimson  on  Silk. — Prepare  a  dye  bath  with  1  lb.  of  soap, 
a  little  Magenta  and  a  trace  of  Phosphine  or  Canary  to  tone  down 
the  blueness  of  the  Magenta;  work  at  from  170°  to  180°  F.  until 
the  proper  shade  lias  been  obtained  ;  if  it  be  too  light,  add  a 
little  more  of  the  dyestuff  until  the  full  shade  is  obtained;  then 
take  the  goods  out  and,  after  washing,  pass  through  a  weak 
acetic  acid  bath  to  brighten  the  colour  ;  then  dry. 

6.  Crimson  on  Silk. — Dye  in  a  bath  at  the  boil  containing 
4  ozs.  Glauber's  salt,  ^  oz.  sulphuric  acid,  and  1  oz.  Azo  carmine. 
The  shade  of  crimson  so  dyed  is  a  very  fine  one,  and  is  fast  to 
washing  and  light. 

7.  Crimson  on  Silk. — In  place  of  the  Azo  carmine  given  in 
the  last  recipe  there  may  be  used  Bordeaux  S,  Amaranth,  Azo 
rubine,  Milling  red  R,  Fast  red  ;  these  give  good  crimson  shades 
of  a  high  degree  of  fostness  to  light,  ic. 

8.  Cardinal  on  Silk. — Make  a  dye  bath  with  2  ozs.  soap, 
^  oz.  Safranine  Prima,  and  1  oz.  Canary,  working  at  1.50°  F.  to 
shade.  By  adding  a  little  more  Safranine  the  shade  will  come 
up  bluer,  while  a  little  more  Canary  will  turn  it  to  a  yellow 
shade  cardinal. 

9.  Scarlet  on  Silk. — Dye  in  a  bath  containing  J^  lb.  Titan 
scarlet  CB,  1  lb.  salt,  and  a  little  acetic  acid, working  at  the  boil. 
This  gives  a  good  shade  of  scarlet. 

10.  Scarlet  on  Silk. — Can  be  dyed  in  a  bath  containing  1  oz. 
Scarlet  R,  -1  ozs.  G  lauber's  salt,  and  I  oz.  sulphuric  acid ;  the 
dyeing  being  done  at  the  boil.  By  using  the  2R,  3Pt,  or  00 
Scarlets  various  shades  of  scarlet  can  be  dyed. 

11.  Scarlet  on  Silk. — Dye  with  1  oz.  Chromotrop  211,  4  ozs. 
Glauber's  salt,  and  ^  oz.  sulphuric  acid.  This  gives  a  very  fine 
scarlet  which  is  very  fast. 

12.  Pale  Bordeaux  Red  on  Silk. — Dye  in  a  bath  containing 
1  oz.  Orange  extra,  4  ozs.  Glauber's  salt,  and  ,}  oz.  sulphuric 
acid,  adding  a  little  Acid  Magenta  to  shade. 

13.  Cherry  Red  on  Silk,— Make  a  dye  bath,  with  I  oz.  sul- 
phuric acid,  1  oz.  Acid  Magenta,  |  oz.  Fast  red  A,  I  oz.  Indigo 
extract,  working  at  the  boil. 

14.  Cream  on  Silk.  —  Prepare  a  soap  bath,  add  a  little 
Phosphine,  Phosphine   substitute  or   New  Phosphine   G,   raise 
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the  temperature  to  the  boil,  enter  the  silk  goods  and  work  for 
fifteen  minutes ;  then  lift,  wash,  and  dry.  It  takes  but  little  of 
any  of  these  dyestulFs  to  produce  a  cream ;  therefore,  the  addition 
to  the  bath  must  be  made  with  some  caution  or  the  shade  of 
cream  will  come  out  too  dark.  Phosphine  gives  good  full  and 
bright  shades,  but  is  rather  costly  ;  this,  however,  is  a  small 
point  in  this  class  of  work  ;  the  other  dyestuffs  are  of  more  recent 
introduction  and  are  cheaper. 

15.  Cream  on  Silk. — Another  method  of  dyeing  cream  on 
silk  is  to  use  a  bath  containing  a  little  annatto,  turmeric,  and 
soda,  working  at  the  boil  to  shade,  then  passing  through  a  weak 
bath  of  acetic  acid  to  revive  the  colour.  Care  must  be  taken 
not  to  add  too  much  of  the  dyestuffs. 

16.  Cream  on  Silk. — Another  plan  is  to  make  a  dye  batli 
with  1  lb.  salt,  ^  oz.  acetic  acid,  and  sufficient  Chrysamine  R, 
or  Titan  yellow  Y,  as  will  give  the  required  shade,  working  at 
the  boil.  One  advantage  of  using  these  dyestuffs  is,  that  the 
bath  need  not  be  thrown  away  after  being  once  used,  but  may 
be  kept  and  used  over  and  over  again,  adding  a  little  colouring 
matter  to  replace  that  taken  out  of  the  bath,  a  little  salt  and  a 
little  water  occasionally.  Either  dyestuff  will  give  good  cream 
shades,  which  possess  a  fair  degree  of  resistance  to  washing,  and 
are  quite  fast  to  light. 

17.  Light  Blue  on  Silks. — The  best  dyestuffs  to  use  for  the 
production  of  light  blues  on  silks  are  the  Nicholson  or  Alkali 
iDlues  ;  these  give  bright  tints  of  a  variety  of  hues  or  tones  which 
possess  a  fair  degree  of  fastness  against  light,  although  strong 
washing  with  soap  will  remove  them  from  the  silk.  These  blues 
are  made  in  a  variety  of  shades,  from  a  red  shade  of  blue  (Alkali 
blue  3R)  to  a  pure  blue  (Alkali  blue  7B),  so  that  dyers  have  at 
their  command  an  easy  means  of  dyeing  any  particular  tint  of 
blue  they  may  require  and  of  any  desired  sliade.  To  dye  with 
these  Alkali  blues,  prepare  a  bath  with  i  oz.  of  Alkali  blue  of 
any  mark,  i  ozs.  of  borax ;  heat  this  to  the  boil,  then  enter  the 
goods  and  work  for  thirty  minutes ;  then  lift,  and  enter  into  a 
bath  of  2  ozs.  of  sulphuric  acid,  which  will  cause  the  blue  colour 
to  become  developed ;  should  the  blue  not  come  up  deep  enough, 
re-enter  into  the  dye  bath  and  work  a  little  longer,  adding,  if 
necessary,  a  little  more  of  the  Alkali  blue ;  then  again  develop 
the  blue  by  passing  through  the  sulphui'ic  acid  bath.  In  case 
the  passage  through  the  acid  causes  the  colour  to  come  up  too 
deep,  enter  the  goods  into  a  bath  containing  borax  (about  2  ozs. 
•will  be  sufficienC)  only,  boil  for  ten  to  twenty  minutes  and  then 
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raise  the  blue  in  the  acid  bath  as  before  When  the  proper 
shade  has  been  developed,  rinse  well  and  dry  The  dye  bath 
need  not  be  thrown  away;  by  adding  about  half  the  quantity  ot 
borax  and  sufficient  dye  it  may  be  used  over  again. 

18  Light  Blue  on  Silk.— Dye  in  a  bath  containing  I  oz. 
Soluble  blue,  4  ozs.  Glauber's  salt,  and  a  trace  of  acetic  acid. 
The  Soluble  blues  and  the  Cotton  blues  give  similar  shades  and 
are  made  in  the  same  variety  of  marks  as  the  Alkali  blues ; 
while  somewhat  faster  to  washing,  they  are  not  quite  so  last  to 
light  as  the  latter. 

19  Deep  Navy  Blue  on  Silk.— For  this  the  dye  bath  is 
made  with  21  to  3  ozs.  of  Naphthol  black  3B,  9  ozs.  Glauber  s 
salt,  and  2  ozs.  sulphuric  acid,  the  dyeing  being  done  at  the  boil. 
Should  a  brighter  shade  be  required,  use  rather  less  ot  the 
Naphthol  black  and  add  a  little  Acid  blue  4S,  m  its  place. 

20  Deep  Navy  Blue  on  Silk.— Make  the  dye  bath  with 
21  to  3  ozs.  Acid  black  BB,  9  ozs.  Glauber's  salt,  and  2  ozs. 
sulphuric  acid,  working  at  the  boil. 

21  Medium  Blue  on  Silk.— Prepare  a  bath  with  1  oz. 
Methylene  blue,  9  ozs.  Glauber's  salt,  and,  after  entering  the 
silk  goods,  work  at  about  170°  to  180°  F.  to  shade. 

22  Medium  Blue  on  Silk.— Make  a  dye  bath  with  1  oz. 
Patent  blue  superior,  f  oz.  sulphuric  acid,  and  sufficient  soap, 
working  at  the  boil  for  half  an  hour.  This  gives  a  fine  blue  of  a 
greenish  tone. 

23  Dark  Blue  on  Silk.— Make  the  dye  bath  with  3  ozs. 
Thiocarmine  R,  IJ  ozs.  sulphuric  acid,  and  sufficient  soap, 
working  at  the  boil  to  shade. 

24  Medium  Blue  on  Silk.— Use  IJ  ozs.  Acid  blue  4S, 
<)  ozs.  Glauber's  salt,  and  2  ozs.  sulphuric  acid,  working  at  the 
boil  to  shade. 

25  Peacock  Blue  on  Silk.— Dye  with  Alkali  blue,  or  by 
using  any  of  the  recipes  for  light  blues  given  above ;  then  dye 
in  a  fresh  bath  with  h  oz.  Acid  green-blue  shade,  and  1  oz.  ot 
acetic  acid. 

26.  Green  on  Silk.— Prepare  a  bath  with  f  oz.  of  Green 
crystals  Y,  and  a  little  acetic  acid;  heat  this  to  about  150  h., 
enter  the  dresses  and  work  to  shade.  This  gives  a  fine  green 
which  keeps  its  colour  fairly  well  by  gas  light. 

27.  Olive    Green   on   Silk.  —  Prepare   a   bath    with   f  lb. 
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cudbear,  1   lb.   turmeric,  ^  oz.  Acid  green,  |  lb.   Glauber's  salt 
and  h  oz.  sulphuric  acid ;  d3'e  at  the  boil  to  shade. 

28.  Bright  Yellowish  Green  on  Silk, — Make  the  dye  bath 
with  I  oz.  Acid  green,  yellow  shade,  |-  oz.  Fast  yellow  FY,  ^  lb. 
Glauber's  salt,  and  f  oz.  sulphuric  acid,  working  at  the  boil  to 
shade. 

29.  Sea  Green  on  Silk. — Make  the  dye  bath  with  2  ozs  Fast 
green,  bluish,  and  1  oz.  sulphuric  acid,  working  at  the  boil  to 
shade. 

30.  Bright  Olive  Green  on  Silk. — Make  the  dye  bath  with 
2h  to  3  ozs.  Kaphthol  green  B,  9  ozs.  Glauber's  salt,  and  3  ozs, 
sulphuric  acid,  the  dyeing  being  done  at  the  boil. 

31.  Brown  on  Silk. — The  dye  bath  is  made  with  sufficient 
soap,  I  oz.  sulphuric  acid,  15  ozs.  archil,  20  ozs.  turmeric,  and 
9  ozs.  indigo  extract,  working  at  the  boil  to  shade.  By  after- 
wards passing  the  dresses  through  a  weak  acetic  acid  bath  the 
colour  will  be  brightened.  By  varying  the  proportion  of  indigo 
extract  a  great  variety  of  shades  of  brown  may  be  obtained  from 
these  three  dyestuffs. 

32.  Light  Brown  on  Silk. — Steep  the  garments  for  two 
hours  in  a  bath  of  nitrate  of  iron  at  2,^°  Tw.,  thin  rinse  and  dye 
in  a  bath  which  contains  6  ozs.  fustic  extract,  4  ozs.  turmeric,  and 
5  ozs.  cudbear,  working  at  the  boil  to  shade.  The  addition  of  a 
little  indigo  extract  would  darken  the  shade. 

33.  Medium  Brown  on  Silk. — Steep  the  silk  goods  in  nitrate 
of  iron  at  2^°  Tw.  for  two  hours,  then  rinse.  Prepare  a  dye 
bath  with  1  lb.  fustic  extract,  1  lb.  cudbear  and  4  ozs.  logwood 
extract,  working  at  the  boil  for  1},-  or  two  hours. 

34.  Medium  Brown  on  Silk, — Prepare  a  bath  with  1^  lbs. 
gambier  and  1  oz.  bluestone;  work  the  dresses  in  this  for  two  hours 
at  a  temperature  of  120°  to  130'  F.,  then  rinse,  and  pass  into  a 
bath  of  nitrate  of  iron  at  8°  Tw.,  steeping  for  one  hour,  this 
bath  being  used  cold.  Then  rinse  and  pass  into  a  bath  con- 
taining H  ozs.  Fast  brown  and  1  oz.  acetic  acid,  working  at  the 
boil  until  the  shade  is  developed ;  then  wash  and  dry.  The 
bath  of  gambier  and  bluestone  is  not  exhausted  and  may  be 
frequently  used,  adding  from  time  to  time  fresh  proportions  of 
dyestuffs. 

35.  Dark  Brown  on  Silk, — Prepare  a  bath  of  20  ozs.  cuteh 
and  1  oz.  bluestone;  in  this  work  the  garments  for  three  hours 
at  a  hand  heat,  then  rinse  and  treat  at  about  15C'  F.  in  a  bath 
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containing  2  ozs.  bichromate  of  potash  ;  work  for  one  hour,  then 
rinse  and  pass  into  a  bath  of  nitrate  of  iron  at  8°  Tw.,  used  cold  ; 
in  this  the  garments  are  allowed  to  steep  for  two  hours,  after 
which  they  are  taken  out,  rinsed,  and  dyed  in  a  new  bath  con- 
taining H  ozs.  Fast  brown,  1  oz.  Acid  blue  4S,  and  2  ozs. 
acetic  acid,  this  bath  being  used  at  the  boil.  Work  to  shade, 
then  lift,  rinse,  and  dry. 

36.  Silver  Grey  on  Silk. — Prepare  a  cold  bath  of  H  ozs. 
tannic  acid  and  f  oz.  tartaric  acid  ;  in  this  work  the  silk  for  half 
an  hour,  then  lift  and  pass  into  a  bath  of  nitrate  of  iron  of  about 
2°  Tw.,  working  until  the  shade  is  fully  developed,  then  lift, 
wash,  and  dry. 

37.  Silver  Grey  on  Silk. — The  dye  bath  is  made  with  i  oz. 
Naphthol  black  B,  or  l  oz.  Acid  black  S,  4  ozs.  Grlauber's  salt, 
and  i  oz.  sulphuric  acid,  working  at  the  boil  to  shade.  Either 
of  these  dyestufis  gives  very  good  greys  on  silk;  by  using  other 
brands  of  the  Naphthol  or  Acid  blacks  than  those  given  greys 
of  various  tones  may  be  obtained. 

38.  Lavender  Grey  on  Silk. — Make  the  dye  bath  with  1 1  ozs. 
Sterosine  grey  and  1  oz.  acetic  acid;  work  at  the  boil  to  shade, 
then  lift,  wash,  and  dry. 

39.  Silver  Grey  on  Silk. — An  old  method  for  dyeing  grey  on 
silk  is  in  a  bath  containing  ^  oz.  of  Alkali  blue,  1  oz,  cudbear, 
4  ozs.  borax,  working  at  the  boil  for  half  an  hour,  then  raising 
the  colour  by  passing  through  a  bath  of  acetic  acid. 

40.  Dark  Grey  on  Silk. — Prepare  a  cold  bath  of  nitrate  of 
iron  at  2°  Tw. ;  in  this  steep  the  silk  garments  for  1  hour,  then 
take  out,  rinse  lightly,  and  pass  into  a  hand  warm  bath  of  4  ozs.  of 
logwood  extract  and  a  little  alum  to  redden  the  tone  slightly; 
work  in  this  to  shade.  The  addition  of  a  little  Methyl  violet 
will  brighten  the  shade  if  that  be  desired. 

41.  Wood  Grey  on  Silk.  —Prepare  a  lukewarm  bath  of  alum 
at  2°  Tw.;  steep  the  goods  in  this  for  half  an  hour,  then  lift  and 
add  3  ozs.  copperas  to  the  bath;  re-enter  the  goods  and  turn 
them  over  for  15  minutes,  lift,  rinse,  and  dye  in  a  bath  made 
from  4  ozs.  logwood  extract  and  2  ozs.  sapan  wood  extract, 
woi-king  at  about  140°  F.  to  shade. 

42.  Mauve  on  Silk, — Dye  in  a  bath  which  contains  |  oz. 
Violet  4  B,  l  oz.  Magenta,  and  2  ozs.  Glauber's  salt,  working  at 
about  180°  F.  to  shade;  then  take  out,  rinse,  and  dry.  By  using 
different  brands  of  the  violet  a  variety  of  sliades  of  mauve  froni 
a  blue  to  a  red  may  be  dyed. 
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43.  Mauve  on  Silk. — 3Iake  the  dj-e  bath  with  1  oz.  sulphuric 
acid,  4  ozs.  Glauber's  salt,  and  f  oz.  Acid  mauve  B,  working  at 
the  boil  to  shade.  A  very  nice  shade  of  mauve  is  thus  obtained; 
by  adding  a  little  Acid  magenta  the  shade  may  be  reddened,  or 
by  addition  of  a  littlo  Acid  violet,  the  tone  of  the  mauve  may 
be  turned  a  little  bluer. 

44.  Violet  on  Silk. — Prepare  a  dye  bath  with  4  ozs.  Glauber's 
salt  and  1  oz.  Violet.  AVork  the  garments  in  this  at  a  hand 
heat  for  a  short  time,  then  heat  slowly  to  the  boil,  and  work 
until  the  full  shade  has  been  obtained.  The  dver  has  a  choice 
of  Violet  dyes,  Methyl,  Paris,  Hoffmann,  ic,  which  he  may  use; 
they  are  all  dyed  in  the  same  way.  By  using  various  brands  he 
may  dye  from  a  red-,  almost  crimson,  with  3R  Violet,  to  a  very 
blue  shade- violet,  with  a  5B  Violet;  firactically,  by  making  use 
of  the  two  extreme  red  and  blue  violets  and  mixing  these  in 
various  proportions,  he  may  obtain  any  shade  he  requires. 

45.  Violet  on  Silk. — Make  the  dye  bath  with  1^  ozs.  Acid 
violet,  4  ozs.  Glauber's  salt,  and  li  ozs.  sulphuric  acid,  working 
at  the  boil  to  shade.  The  acid  violets,  like  the  neutral  ^dolets, 
are  made  in  a  variety  of  shades,  from  a  red  3R  to  a  blue  violet 
7B,  by  varying  the  particular  brand  used  a  great  variety  of 
shades  may  be  dyed. 

46.  Prune  on  Silk. — Prepare  a  dye  bath  with  2  ozs.  sulphuric 
acid,  4  ozs.  Glauber's  salt,  1  oz.  Fast  red,  and  3  ozs.  Acid  violet 
4B,  working  at  the  boil  for  one  hour ;  then  lift,  wash,  and  dry. 

47.  Bright  Yellow  on  Silk. — Prepare  the  dye  bath  with  1^ 
ozs.  Fast  yellow  FY,  2  ozs.  acetic  acid  ;  work  at  the  boil  for  half 
an  hour  ;  then  lift,  wash,  and  dry. 

48.  Yellow  on  Silk. — Prepare  a  dye  bath  with  1^  ozs.  Oxy- 
phenine  and  4  ozs.  phosphate  of  soda;  work  the  goods  in  this 
bath  at  the  boil  to  shade:  then  lift,  wash,  and  dry. 

49.  Greenish  Yellow  on  Silk.— Prepare  a  dye  bath  with  2 
ozs.  Thiollavine  T,  1  oz.  acetic  acid,  and  sufficient  soap;  in  this 
work  the  garments  at  the  boil  to  shade,  then  pass  through  a 
weak  acetic  acid  bath  to  brighten  the  shade,  rinse,  and  drv. 

50.  Orange  Yellow  on  Silk.— Prepare  a  bath  with  1  oz. 
Tartrazine,  i  oz.  sulphuric  acid  and  4  ozs.  Glauber's  salt,  working 

at  the  boil. 

51.  Lemon  Yellow  on  Silk. — Prepare  a  bath  with  ^  oz.  Azo 

yellow,  1  oz.  acetic  acid,  and  4  ozs.   Glauber's  salt :  work  at  the 
boil. 
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52.  Orange  on  Silk.— Prepare  a  bath  with  1  oz.  Orange  X, 
f  oz.  sulphuric  acid,  and  4  ozs,  Glauber's  salt,  workiDg  at  the 
boil  to  shade. 

53.  Orange  on  Silk.— Prepare  a  dye  bath  with  2  ozs.  Titan 
orange  and  4  ozs.  phosphate  of  soda,  working  at  the  boil  to 
shade. 

54  Black  on  Silk, — Prepare  a  dye  bath  with  1  lb.  Glauber's 
salt,  2  ozs.  sulphuric  acid,  I  lb.  Acid  black  BB,  h  oz.  Acid  green, 
and  i  oz.  Fast  yellow  FY,  working  in  this  bath  at  the  boil  to 
shade.  This  yields  a  very  fine  black,  the  tone  of  which  may  be 
varied  by  using  more  or  less  of  the  green  and  yellow. 

55.  Black  on  Silk.— Prepare  a  bath  with  4  ozs.  Naphthol 
black  B,  i  oz.  Naphthol  green  B,  8  ozs.  Glauber's  salt,  and  2  ozs. 
sulphuric  acid;  in  this  the  garments  are  worked  at  the  boil  for 
one  to  one  and  a-half  hours,  then  lifted,  washed,  and  dried. 

56.  Black  on  Silk.— Prepare  a  bath  of  nitrate  of  iron  at 
5°  Tw.,  in  which  the  silk  goods  are  steeped  for  twelve  hours; 
they  are  then  lifted,  rinsed,  and  dyed  in  a  new  bath  made  from 
4  lbs.  loc^wood  and  1  lb.  fustic;  enter  the  silk  at  a  handheat  and 
work  fo*  half  an  hour;  then  raise  the  temperature  to  the  boil, 
work  for  about  twenty  minutes,  lift,  add  2  ozs.  soap  to  the  bath, 
re-enter  the  goods,  and  work  twenty  minutes  longer;  finally 
lift,  wash,  and  dry. 

57  Black  on  Silk.— Prepare  a  bath  of  nitrate  of  iron  at 
12°  Tw  in  this  steep  the  silk  over  night;  lift,  drain,  and  hang 
exposed  to  the  air  for  two  hours ;  then  dye  in  a  bath  made 
from  5  lbs.  logwood,  |  lb.  turmeric,  and  U  oz.  verdigris ;  the 
aoods  are  entered  at  a  temperature  of  100°  F.,  the  heat  raised 
slowly  to  the  boil,  worked  to  shade,  lifted,  rinsed,  and  dried. 

58  Black  on  Silk.— Prepare  a  bath  of  iron  liquor  (pyrolignite 
of  iron)  at  9°  Tw.,  and  in  this  steep  the  silk  overnight;  the 
next  day  take  out  of  the  bath  and  hang  in  the  air  for  three 
hours,  then  rinse.  Prepare  a  dye  bath  with  5  lbs.  logwood  and 
2  lbs.  fustic ;  enter  the  silk  into  the  bath  at  a  temperature  ot 
100°  F.,  heat  slowly  to  the  boil,  work  to  shade,  then  lift  and 
wash. 

59.  Black  on  Silk.— For  10  lbs.  weight  of  silk  goods  make 
the  dye  bath  with  9  ozs.  Naphthylamine  black  S,  i  oz. 
TroD^oline  00,  1  lb.  Glauber's  salt,  and  2  ozs.  acetic  acid. 

It  may  be  pointed  out  here  that  silk  goods  dyed  and  heavily 
weio-hted   with  a  logwood,   iron,   and   tannin  black  cannot  be 
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re-dyed  a  black  with  such  acid  blacks  as  Kaphthol  black, 
Naphthylamine  black,  or  Acid  black,  and  the  dyer  must  re-dye 
them  with  a  logwood  black.  To  strip  these  black  dyed  silks 
sufficiently  of  the  weighting  materials  as  to  enable  them  to  be 
dyed  with  an  acid  black  would  only  result  in  the  destruction  of 
the  silk.  Silk  weighted  with  tin,  as  is  now  largely  practised, 
may  be  dyed  black  fairly  well  with  an  acid  black,  but  as  the 
w^eighting  tends  to  make  the  silk  rotten  great  care  is  needed  in 
handling  them,  and  garment  dyers  and  cleaners  are  wise  if  they 
will  take  no  responsibility  in  connection  with  such  fabrics. 

GO.  Pea  Green  on  Silk. — To  dye  10  lbs.  weight  of  silk, 
prepare  the  rlye  bath  with  1^  lbs.  Fast  yellow  S,  2^  ozs.  Cyanole 
extra,  1  lb.  Glauber's  salt,  and  2  ozs.  acetic  acid,  working  at 
the  boil. 

61.  Red  Plum  on  Silk. — Prepare  the  dye  bath  for  10  lbs. 
weight  of  silk  from  6  ozs.  Xaphthol  red  C,  |  oz.  Orange  GG, 
^  oz.  Indigo  blue  N,  1  lb.  Glauber's  salt,  and  2  ozs.  acetic  acid, 
working  at  the  boil  to  shade. 

62.  Dark  Peacock  Green  on  Silk. — For  10  lbs.  weight  of 
silk  goods  make  the  dye  bath  from  5  ozs.  Indigo  blue  X,  \h  ozs. 
Fast  yellow  S,  |  oz.  Orange  GG.  1  lb.  Glauber's  salt,  and  2  ozs. 
acetic  acid. 

63.  Fawn  Brown  on  Silk. — Prepare  the  dye  bath  for  10  lbs. 
weight  of  silk  from  2h  ozs.  Tropteoline  00,  H  ozs.  Lanafuchsine 
SG,  I  oz.  Fast  acid  green  BX,  1  lb.  Glauber's  salt,  and  2  ozs. 
acetic  acid,  working  at  the  boil  to  shade. 

64.  Russian  Green  on  Silk. — For  10  lbs.  weight  of  silk 
make  the  dye  bath  with  21  ozs.  Fast  acid  green  BX,  1^  ozs. 
Orange  GG,  1  lb.  Glauber's  salt,  and  2  ozs.  acetic  acid,  working 
at  the  boil  to  shade. 

65.  Dark  Slate  on  Silk. — Prepare  the  dye  bath  for  10  lbs. 
silk  from  2  ozs.  Indigo  blue  X,  |  oz.  Orange  GG,  ^  oz.  Lana- 
fuchsine SB,  1  lb.  Glauber's  salt,  and  2  ozs.  acetic  acid. 

66.  Turquoise  Blue  on  Silk. — For  10  lbs.  silk  goods  prepare 
the  dye  bath  with  4 J  ozs.  Fast  acid  green  BX,  IJ  ozs.  Cyanole 
extra,  1  lb.  Glauber's  salt,  and  2  ozs.  acetic  acid,  working  at  the 
boil  to  shade. 

67.  Sage  on  Silk.— Prepare  the  dye  bath  for  10  lbs.  silk  from 
li  ozs.  Orange  GG,  |  oz.  Cyanole  extra,  1  lb.  Glauber's  salt,  and 
2  ozs.  acetic  acid. 
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G^^  Salmon  Rose  on  Silk. — Make  the  dye  bath  for  10  lbs. 
of  silk  goods  with  |-  oz.  Lanaluchsine  8B,  i  oz.  Fast  yellow  S, 
1  lb.  Glauber's  salt,  and  '2  ozs.  acetic  acid. 

69.  Terra  Cotta  Brown  on  Silk. — Make  the  dye  bath  for 
10  lbs.  silk  from  4i-  ozs.  Laiiafuchsiue  SG,  G  ozs.  Orange  GG, 
^  oz.  Cyanole  extra,  1  lb.  Glauber's  salt,  and  2  ozs.  acetic  acid, 
■working  at  the  boil  to  sliade. 

70.  Sage  Brown  on  Silk.— Prepare  the  dye  bath  for  10  lbs. 
silk  with  2^  ozs.  Orange  GG,  |-  oz.  Lanafuchsine  SG,  f  oz. 
Cyanole  extra,  1  lb.  Glauber's  salt,  and  2  ozs.  acetic  acid. 

71.  Nut  Brown  on  Silk. — Prepare  the  dye  bath  with  2^  ozs. 
Lanafuchsine  SG,  1^  ozs.  Indigo  blue  N,  1|  ozs.  Tropteoline  00, 
1  lb.  Glauber's  salt,  and  2  ozs.  acetic  acid  ;  tliese  quantities  will 
dye  10  lbs.  of  silk. 

These  recipes  will  probably  be  found  sufficient  for  the  garment 
dyer  in  dealing  with  any  silk  fabrics  which  he  may  have  to  dye. 
Further  information  will  be  found  in  Knecht  and  Eawson's 
Manual  of  Dyeing,  or  in  the  author's  kiilk  Dyeing,  to  which 
books  the  reader  is  refei-red. 

72.  Bright  Blue. — Use  i.\  ozs.  Patent  blue  B,  1  lb.  Glauber's 
salt,  and  5  ozs.  sulphuric  acid.  This  gives  a  very  fine  blue  of  a 
good,  degree  of  fastness  to  light. 

73.  Navy  Blue. — A  good  blue  of  a  fair  degree  of  fastness  to 
light  is  got  by  using  4i  ozs.  Cotton  blue  E,  cone,  4i  ozs. 
Nigrosine  No.  II.,  1  lb.  Glauber's  salt,  and  5  ozs.  sulphuric  acid. 

74.  Rose. — For  a  fine  deep  shade  use  3  ozs.  Violamine  A2II, 
1  lb.  Glauber's  salt,  and  3  ozs.  sulphuric  acid.  This  is  a  strong 
bluish  shade  of  rose ;  by  using  Violamine  G  a  yellowish  rose 
can  be  dyed.  These  shades  have  a  good  degree  of  fastness  to 
light. 

75.  Olive  G-reen. — Make  the  dye  bath  with  3  ozs.  Acid  green, 
cone,  3  ozs.  Nigrosine  II.,  1  lb.  Glauber's  salt,  and  4  ozs. 
sulphuric  acid.     Gives  a  good  fast  green. 

In  dyeing  silk  dresses  which  have  cotton  linings  in  baths 
which  contain  sulphuric  acid,  it  is  important  to  observe  three 
points — first,  that  too  mucli  acid  be  not  used ;  second,  that  the 
dyeing  operations  are  not  prolonged  too  much ;  and  third,  that 
alter  dyeing  the  articles  are  well  washed,  or  else  the  cotton  is 
acted  on  by  the  acid,  tendered,  and  made  rotten. 
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5.  DYEING  HALF-SILK  FABRICS,  SATINS.  &c. 

A  large  number  of  iabrics  are  now  made  partly  of  siJk  and 
partly  of  cotton ;  satin,  for  instance,  is  made  with  a  silk  warp 
and  a  cotton  weft :  a  large  quantity  of  ribbons  is  now  made 
in  the  same  -way.  Occasionally  the  job  dyer  may  have  these 
articles  to  dye. 

There  are  two  methods  which  may  be  followed  in  dyeing  half- 
silk  fEibrics;  the  first  is  the  oldest  and  consists  in  first  dyeing 
the  silk  with  an  acid,  or  azo  coal-tar  colour  or  some  other  dye- 
stuff  which  will  not  dye  the  cotton,  and  then  to  mordant  and 
dye  the  cotton  with  a  basic  aniline  colour.  By  this  method 
the  fabric  may,  with  the  exercise  of  some  care,  be  dyed  in  one 
colour:  or  the  fabric  may  be  dyed  in  two  colours,  the  silk  in 
one  and  the  cotton  in  another.  By  a  careful  selection  of  the 
particular  colours,  a  fine  shot  or  ^' cJuingeant'  effect  may  be 
obtained.  The  second  method  of  dyeing  makes  use  of  the  so- 
called  Benzidin  or  Direct  series  of  dyes,  which  will  dye  both 
cotton  and  silk  uniform  tints  from  the  same  bath.  This,  of 
course,  is  a  more  modem  method  than  the  last,  and  has  only 
been  available  since  about  1886,  when  the  first  of  this  class. of 
dyestufls  was  brought  out ;  some  members  of  this  class  of  dye- 
stuff  will  only  dye  silk  in  a  neutral  or  faintly  acid  bath :  in  a 
soap  or  alkaline  bath  they  will  not  dye  silk ;  advantage  may  be 
taken  of  this  property  for  the  purpose  of  dyeing  half-silk  fabrics 
in  TWO  colours,  by  using  such  of  the  dyes  as  resist  acid  and 
dyeing  the  cotton  in  a  soap  bath,  then  subsequently  dyeing  the 
sUk  in  an  acid  bath  with  an  acid  or  azo  colouring  matter.  Half- 
silk  fabrics  may  be  dyed  with  some  of  the  natural  colouring 
matters,  but  the  process  is  so  complicated  and  the  results  so 
unsatis&ctory  that  this  method  has  practically  gone  out  of  use. 

In  dyeing  half-silk  goods  one  or  two  colours  with  acid  and 
basic  coal-tar  colours,  the  usual  method  of  procedure  is  first  to 
dye  the  silk  in  an  acid  bath  with  the  required  colouring  matter. 
After  being  dyed  the  articles  are  well  washed,  laid  down  in  a 
cold  bath  of  tannic  acid,  passed  through  a  cold  bath  of  tartar 
emetic,  again  washed,  and  placed  in  the  dye  bath  made  with  a 
basic  ooloxiring  matter,  this  bath  not  being  used  higher  than 
150°  to  160°  F.;  the  cotton  then  becomes  dyed,  and  the  silk 
may  also  take  up  a  little  colour,  but  this  is  somewhat  loose  and 
a  subsequent  bath  of  soap  will  remove  it  almost  completely. 
The  conditions  of  success  are  to  use  the  tannic  acid  and  tartar 
emetic  baths  cold;  the  cotton  will  readily  absorb  the  tannic  acid 


DYEING    HALFStLK    FABRICS,    BATINS,    ETC.  79 

under  these  conditions,  while  the  silk  Avill  scarcely  be  affected ; 
the  dyeing  must  be  done  at  a  low  temperature,  as  then  the  silk 
will  only  take  up  a  minimum  quantity  of  the  second  dyestuff; 
generally  it  will  take  up  a  little  but  this  can  scarcely  be  avoided; 
this  little  will  have  some  modifying  action  on  the  tint  of  the 
first  colour  which  was  dyed  on  the  silk. 

The  following  recipes  will  show  how  half-silk  fabrics  may  be 
dyed  by  the  methods  just  briefly  noticed. 

Half-silks  may  sometimes  be  dyed  in  a  single  dye  bath  with 
basic  colouring' matters;  in  this  case  the  cotton  is  mordanted 
first,  and  then  both  cotton  and  silk  are  dyed  together.  Gener- 
ally only  pale  tints  can  be  dyed  by  this  means. 

1.  Dark  Navy  Blue  on  Half-Silk.— Prepare  a  dye  bath  with 
10  ozs.  Glauber's  salt  and  3  ozs.  Diamine  blue  black  E;  heat  to 
the  boil  and  work  until  the  shade  has  been  obtained. 

2.  Dark  Blue  on  Half-Silk  Goods.— First  dye  the  silk  with 
Victoria  blue  in  a  weak  acid  bath ;  next  pass  into  a  weak  log- 
wood bath  for  a  few  minutes,  and  then  into  a  cold  bath  pf  4  ozs. 
tannic  acid  and  3  ozs.  tartaric  acid,  in  which  the  articles  are 
allowed  to  steep  for  three  hours  ;  after  this  they  are  passed 
into  a  cold  bath  of  3  ozs.  copperas  for  half  an  hour,  and  finally 
dyed  in  a  luke-warm  bath  with  Methylene  blue  to  shade. 

3.  Navy  Blue  on  Half-Silk  Fabrics.— Prepare  a  bath  with 
li  lbs.  indigo  extract,  1  lb.  cudbear,  5  ozs.  Glauber's  salt,  and 
2  ozs.  sulphuric  acid,  working  at  the  boil  for  two  hours  ;  then, 
rinse,  lay  down  in  a  bath  of  sumach  over  night,  and  fix  in  a  bath 
of  iron  liquor  at  2°  Tw.  for  half  an  hour;  dye  in  a  new  bath 
containing  ^  oz.  New  Blue  D,  and  a  little  Nigrosine,  using  this 
lukewarm  and  keeping  the  articles  in  until  dyed  to  shade; 
finally,  pass  through  a  weak,  warm  soap  bath. 

4.  Light  Blue  on  Half-Silk. — Place  the  articles  in  a  bath 
of  tannic  acid  for  three  hours,  then  lift  and  fix  by  passing  into 
a  bath  of  tartar  emetic  for  half  an  hour.  The  dyeing  is  done 
in  a  bath  containing  a  little  Cotton  blue,  working  for  half  an 
hour  at  a  hand  heat,  then  slowly  raising  to  the  boil  and  working 
to  shade. 

5.  Rose  on  Half-Silk.— Prepare  a  bath  of  2  ozs.  tannic  acid; 
allow  the  articles  to  steep  in  this  for  two  hours;  lift,  pass 
through  a  bath  of  1^  ozs.  tartar  emetic  for  twenty  minutes,  and 
dye  in  a  Avarm  bath^of  Magenta,  of  which  but  little  is  required; 
turn  the  goods  over  until  the  proper  shade  has  been  obtained. 
In  place  of  Magenta,  Safranine  may  be  used;  this  will  give  a 
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yellower  tint;  if  Khodamine  be  used  a  very  bright  rose  pink 
will  be  obtained. 

G.  Pink  on  Half-Silk.— Prepare  a  bath  with  |  oz.  Titan 
pink  3B,  and  8  ozs  of  salt ;  enter  the  articles,  and  work  for  half 
an  hour  at  the  boil ;  then  add  a  few  drops  of  acetic  acid,  and 
work  half  an  hour  longer. 

7.  Scarlet  on  Half-Silk. — Prepare  a  bath  witli  J  lb.  soap, 
8  ozs.  Glauber's  salt,  and  2  ozs.  Diamine  Scarlet  B  ;  work  at  the 
boil  to  shade. 

8.  Bordeaux  Red  on  Half-Silk. — Dye  the  silk  in  a  bath 
made  with  Orange,  Acid  Magenta,  Glaubers  salt,  and  sulphuric 
acid  at  the  boil ;  then  steep  in  a  bath  of  tannic  acid  containing 
a  little  tartaric  acid,  fix  in  a  bath  of  tartar  emetic,  and  dye  the 
cotton  in  a  bath  containing  Safranine  and  Auramine. 

9.  Yellow  on  Half-Silk. — First  dye  the  silk  with  Picric  acid 
or  Fast  yellow  FY,  to  shade  in  an  acid  bath  ;  lay  down  in  a 
bath  of  tannic  acid,  fix  in  a  bath  of  tartar  emetic,  and  dye  in  a 
bath  of  Auramine,  Auramine  G,  or  Benzoflavine.  Picric  acid 
dyes  greenish  yellows,  and  its  tints  can  be  matched  with  Aura- 
mine G  for  the  cotton.  Fast  yellow  FY  dyes  bright-yellow 
to  orange-yellow  shades,  and  its  tints  are  best  matched  with 
Auramine  II,  or  with  Benzoflavine  for  the  cotton. 

10.  Yellow  on  Half-Silk. — Prepare  a  bath  with  2  ozs.  Titan 
yellow  Y,  and  10  ozs.  salt,  working  at  the  boil  for  half  an  hour; 
then  rinse  and  dry. 

11.  Yellow  on  Half-Silk. — I\Iake  the  dye  bath  with  2  ozs. 
Chiysoplienine,  and  10  ozs.  salt;  work  at  the  boil  to  shade. 
The  addition  of  a  trace  of  acetic  acid  towards  the  end  of  the 
process  will  cause  the  silk  to  take  up  a  little  more  colour. 

12.  Grey  on  Half- Silk. — Prepare  a  bath  with  3  ozs.  Sterosine 
grey  and  3  ozs.  acetic  acid,  working  at  the  boil  for  half  an  hour. 
This  grey  is  a  very  good  one. 

13.  Brown  on  Half-Silk. — Prepare  the  dye  bath  w-ith  10  ozs. 
of  salt  and  3  ozs.  Mikado  brown  M;  dye  at  the  boil  for  one  hour. 

1-1.  Dark  Brown  on  Half-Silk. — Dye  the  silk  brown  with 
archil,  turmeric,  Acid  green,  and  sulphuric  acid  in  the  usual 
way;  then  treat  with  tannic  acid,  and  fix  with  tartar  emetic  as 
described  above.  Dye  in  a  bath  of  Safranine,  Methyl  violet, 
and  turmeric.  The  proportions  of  dyestuff  can  be  varied 
according  to  the  shade  of  the  brown  which  is  required. 

15.  Bismarck  Brown  on  Half-Silk. — Lay  down  in  a  bath  of 
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l^  lbs.  cutch  for  four  liours,  turning  over  at  intervals;  pass  into 
a  boiling  bath  of  bichromate  of  potash  ;  and  dye  in  a  new  bath 
with  Bismarck  brown  and  a  little  Magenta  to  shade. 

16.  Yellow  Brown  on  Half-Silk.— Prepare  a  bath  with  1  \  lbs. 
of  cutch,  and  allow  the  articles  to  steep  in  this  for  four  hours; 
pass  into  a  boiling  bath  of  bichromate  of  potash  for  ten  minutes; 
and  dye  in  a  bath  of  1^  ozs.  Bismarck  brown  and  ^  oz.  Chryso- 
idine  at  a  gentle  heat  to  shade ;  then  lift,  wash,  and"  dry. 

17.  Violet  on  Half-Silk  Goods. — First  mordant  the  cotton 
in  a  cold  bath  of  tannic  acid,  fix  in  a  bath  of  tartar  emetic,  and 
dye  in  a  bath  of  Methyl  violet,  entering  in  the  cold,  then  slowly- 
raising  to  the  boil.  By  using  difi"erent  brands  of  the  Violet  a 
variety  of  tints  of  violet  may  be  dyed  from  a  red  shade  to  a  blue 
shade  violet. 

18.  Medium  Green  on  Half-Silk  Goods.— Dye  the  silk  in  a 
bath  with  2  to  3  ozs.  Methyl  green  and  a  little  acetic  acid ;  pass 
into  a  lukewarm  bath  of  2  lbs.  sumach  and  4  ozs.  fustic  extract 
for  two  hours ;  enter  into  a  cold  bath  of  10  ozs.  nitrate  of  iron 
and  2  ozs.  tin  crystals,  working  for  ten  to  fifteen  minutes ;  and 
dye  in  a  lukewarm  bath  of  Methyl  green  to  shade,  wash,  and  dry. 

19.  Dark  Green  on  Half- Silk. —Dye  the  silk  in  an  acid  bath 
with  Acid  green  and  turmeric;  lay  down  in  a  cold  bath  of  tannic 
acid,  fixing  in  a  bath  of  iron  liquor;  and  dye  with  Brilliant  green 
to  shade. 

20.  Black  on  Half-Silk  Goods.— First  work  the  articles  in  a 
strong  sumach  bath  for  one  hour;  pass  them  into  a  bath  of  nitrate 
of  iron  of  8°  Tw.,  or  into  a  bath  of  iron  liquor  at  9°  Tw.,  and  then 
into  a  boiling  weak  bath  of  bichromate  of  potash  ;  finally,  dye  in 
a  bath  of  logwood.     If  necessary,  repeat  the  operations. 

21.  Black  on  Half- Silk.— Steep  over  night  in  a  bath  of 
tannic  acid ;  fix  in  a  bath  of  nitrate  of  iron ;  pass  into  the  tannic 
bath ;  and  dye  in  a  bath  of  |  lb.  fustic,  3i  lbs.  logwood,  and 
^  oz.  verdigris  at  the  boil ;  then  lift,  wash,  and  dry. 

22.  Orange  on  Half-Silk.— Prepare  a  dye  bath  with  2  ozs. 
Benzo  orange  R,  3  ozs.  phosphate  of  soda,  and  3  ozs.  soap;  work 
in  this  to  the  boil. 

23.  Brown  on  Half-Silk.— Prepare  a  bath  with  2i  ozs.  Direct 
orange  BR,  2|  ozs.  Benzoazurine  G,  3  ozs.  soap,  and  5  ozs.  phos- 
phate of  soda  ;  work  at  the  boil  to  shade. 

24.  Bronze  Green  on  Half-Silk.— Prepare  a  bath  with  Direct 
©range  and  Benzoazurine,  drc,  as  in  the  last  recipe ;  then  dye  in 
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a    new  bath   to    shade  with    Malachite  green,   Auramine,   and 
Chrysoidine. 

Shot  or  changeant  effects  may  be  dyed  on  half-silk  goods 
without  very  much  trouble ;  the  following  recipes  will  be  found 
of  service,  and  will  serve  as  guides  to  the  methods  of  working : — 

25.  Crimson  and  Green  on  Half-Silk. — In  this  and  the 
following  recipes  the  first  colour  which  is  named  is  that  of  the 
silk,  the  second  that  of  the  cotton: — First,  dye  the  silk  in  a  bath 
of  2  ozs.  Scarlet  000,  8  ozs.  Glauber's  salt,  and  2  ozs.  sulphuric 
acid  at  the  boil  in  the  usual  way.  Then  place  in  a  cold  bath  of 
tannic  acid ;  after  steeping  for  four  hours,  fix  in  a  cold  bath  of 
tartar  emetic ;  rinse ;  dye  at  a  gentle  heat  in  a  bath  of  1  oz. 
Green  crystals  Y  for  one  hour  and  a-half  to  two  hours ;  then 
rinse,  soap  lightly,  wash,  and  dry. 

26.  Olive  and  Yellow  on  Half-Silk. — The  silk  is  dyed  in 
a  bath  of  1  oz.  Acid  violet  6BX,  ^  oz.  sulphuric  acid,  and  8  ozs. 
Glauber's  salt.  Then  the  articles  are  placed  in  a  cold  bath  of 
tannic  acid,  fixed  with  tartar  emetic,  and  dyed  in  a  fresh  bath 
at  a  gentle  heat  with  1  oz.  Auramine. 

27.  G-reen  and  Crimson  on  Half-Silks. — Dye  the  cotton  in 
a  bath  with  1  oz.  Diamine  Fast  yellow  A,  5  ozs.  Glauber's  salt, 
1  oz.  phosphate  of  soda,  and  1  oz.  soap  used  at  the  boil.  Then 
the  silk  is  dyed  in  a  bath  of  1  oz.  Acid  green,  1  oz.  Indian 
yellow,  and  2  ozs.  sulphuric  acid,  working  at  the  boil.  Next 
the  articles  are  allowed  to  steep  in  a  cold  bath  of  tannic  acid 
for  two  hours,  fixed  in  a  cold  bath  of  tartar  emetic,  and  dyed 
in  a  warm  bath  with  1  oz.  Safranine  Prima  and  \  oz.  No.  2 
Magenta  B. 

28.  Yellow  and  Violet  on  Half-Silk. — Dye  the  cotton  in 
a  bath  of  \  oz.  Diamine  violet  iST,  5  ozs.  Glauber's  salt,  1  oz. 
phosphate  of  soda,  and  1  oz.  soap ;  the  silk  is  dyed  in  a  fresh 
bath  with  \  oz.  Fast  yellow  FY,  5  ozs.  Glauber's  salt,  and  1  oz. 
sulphuric  acid. 

29.  Pink  and  Pale  Green  on  Half-Silk. — Dye  the  cotton 
with  1  oz.  Diamine  Fast  yellow  A,  5  ozs.  Glauber's  salt,  1  oz. 
phosphate  of  soda,  and  1  oz.  soap ;  then  dye  the  silk  in  a  fresh 
bath  with  a  little  Eosine  GGF  in  a  bath  containing  a  little 
acetic  acid. 

30.  Grey  and  Black  on  Half-Silks. — Dye  the  cotton  in  a 
bath  of  \\  ozs.  Diamine  black  BH,  1  oz.  Diamine  sky  blue, 
1  oz.  Diamine  orange  D,  5  ozs.  Glauber's  salt,  1  oz.  phosphate 
of  soda,  and  1  oz.  soap.     The  silk  is  then  dyed  in  a  new  bath  of 
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1|  ozs.   Thiocarmine  R,  J  oz.  Formyl  violet  SiB,  and  2  ozs. 
sulphuric  acid. 

31.  Bright  Blue  and  Orange  on  Half- Silk. — Dye  the  cotton 
in  a  bath  of  2  ozs.  Diamine  orange  D,  5  ozs.  Glauber's  salt, 
1  oz.  phosphate  of  soda,  and  1  oz.  of  soap ;  the  silk  is  afterwards 
dyed  in  a  bath  of  Thiocarmine  R  and  Formjl  violet  S4B  with 
a  little  acid  to  shade. 

The  great  development  which  has  taken  place  during  the  past 
few  years  in  the  production  of  the  Diamine  and  other  series  of 
direct  dyes  has  placed  in  the  hands  of  dyers  of  half-silk  fabrics 
(satins)  means  of  more  easily  dyeing  these  than  was  possible 
with  the  older  dyes,  and  the  garment  dyer  will  do  well  to  take 
advantage  of  them.  Naturally,  it  may  be  expected  that  the 
affinity  of  these  dyes  for  the  two  fibres  (silk  and  cotton)  com- 
posing these  fabrics  will  vary  very  greatly.  There  are  some 
which  will  dye  the  two  equally  well  from  the  same  neutral  dye 
bath ;  there  are  others  which  will  dye  the  cotton  a  deeper  shade 
than  the  silk ;  there  are  many  Avhich  will  not  dye  the  silk  at  ail 
from  a  soap  bath — such  dyes  are  very  useful  if  the  dyer  wishes 
to  dye  the  cotton  in  one  colour  and  the  silk  in  another.  Some 
of  the  dyes  produce  quite  a  different  shade  on  the  silk  to  what 
they  dye  on  the  cotton.  In  dyeing  self  colours  on  to  satin  goods 
with  the  aid  of  the  Diamine  dyes,  it  is  often  not  possible  ta 
produce  quite  the  same  depth  of  shade  on  the  silk  as  on  the 
cotton;  this  difficulty  may  be  got  over  by  using  in  the  same  dye 
bath  one  or  more  of  the  acid  series  of  dyes  which  have  the 
property  of  dyeing  the  silk  from  a  neutral  bath.  Again,  by 
topping  or  passing  the  dyed  fabrics  through  a  second  bath 
containing  a  basic  dye,  it  is  quite  possible  to  dye  up  the  silk 
to  the  same  shade  as  the  cotton. 

The  following  are  a  few  recipes  which  will  illustrate  the 
foregoing  remarks,  and  show  the  garment  dyer  how  these 
Diamine  dyes  may  be  applied  in  the  dyeing  of  half-silk  (satin) 
fabrics : — 

32.  Deep  Orange  on  Half-Silk.— For  100  lbs.  of  half-silk 
goods  use  a  dye  bath  made  with  2  lbs.  Diamine  orange  B,  10  lbs. 
Glauber's  salt,  and  2  lbs.  phosphate  of  soda. 

33.  Violet  on  Half-Silk.— Prepare  the  dye  bath  for  100  lbs. 
■weight  of  half-silk  articles  from  2  lbs.  Oxydiamine  violet  B, 
10  lbs.  Glauber's  salt,  and  2  lbs.  phosphate  of  soda. 

34.  Dark  Green  on  Half-Silk.— 100  lbs.  weight  of  half-silk 
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goods  are  dyed  in  a  bath  made  from  2  lbs.  Diamine  green  B, 
10  lbs.  Glauber's  salt,  and  2  lbs.  phosphate  of  soda. 

35.  Deep  Rose  on  Half-Silk. — The  dye  bath  for  100  lbs. 
•weight  of  half-silk  articles  is  made  from  2  lbs.  Diamine  red  lOB, 
10  lbs.  Glauber's  salt,  and  2  lbs.  phosphate  of  soda. 

36.  Dark  Cream  on  Half-Silk  Goods. — Make  a  dye  bath 
for  100  lbs.  weight  of  these  goods  from  1  oz.  Diamine  orange  G, 
5  lbs.  Glauber's  salt,  and  1  lb.  phosphate  of  soda;  then  pass  into 
a  fresh  warm  bath  made  with  1  oz.  Orange  GG,  ^  oz.  Indian 
yellow  R,  5  lbs.  Glauber's  salt,  and  1  lb.  acetic  acid,  until  the 
desired  shade  is  obtained. 

37.  Black-Brown  on  Half-Silk. — A  ground  colour  for  100 
lbs.  weight  of  half-silk  articles  is  given  in  a  bath  made  -with  2  lbs. 
Cotton  brown  A,  1  lb.  Diamine  gold,  3J  lbs.  Oxydiamine  black 
SOGO,  15  lbs.  Glauber's  salt,  and  5  lbs.  phosphate  of  soda ;  then 
raise  to  the  desired  shade  by  topping  in  a  bath  of  -4  ozs.  Xew 
methylene  blue  X,  1  oz.  Safranine,  and  i  oz.  Indian  yellow  G, 
at  120°  F. 

3S.  Turquoise  Blue  on  Half-Silk. — A  first  dye  bath  for 
100  lbs.  weight  of  goods  is  made  from  6  ozs.  Diamine  sky 
blue  FF,  }r  oz.  Diamine  fast  yellow  A,  10  lbs.  Glauber's  salt,  and 
3  lbs.  phosphate  of  soda,  after  which  the  goods  are  topped  in  a 
fresh  bath  at  1.50°  F.,  containing  1^  ozs.  Cyanole  extra,  and  ^  oz. 
Brilliant  green. 

39.  Drab  on  Half-Silk. — Prepare  a  bath  for  100  lbs.  weight 
of  goods  from  6  ozs.  Diamine  orange  G,  1  lb.  Diamine  bronze  G, 
I  lb.  Diamine  brown  M,  10  lbs.  Glauber's  salt,  and  2  lbs.  phos- 
phate of  soda;  then,  to  bring  up  the  shade,  work  at  120'  to 
130°  F.  in  a  fresh  bath  containing  \  oz.  Aniline  grey  B  and  ^  oz. 
Bismarck  brown  FE. 

40.  Leaf  Green  on  Half- Silk.— Make  a  dye  bath  for  100  lbs. 
■weight  of  goods  from  h  lb.  Diamine  black  HW,  1  lb.  Diamine 
fast  yellow  B,  10  lbs.  Glauber's  salt,  and  2  lbs.  phosphate  of 
soda ;  then  top  in  a  fresh  warm  bath  with  ^  oz.  Brilliant  green, 
^  oz.  Indian  yellow  B,  ^  oz.  Thioflavine  T,  and  i  oz.  Cyanole 
extra. 

41.  Deep  Rose  on  Half-Silk. — The  bottom  colour  is  dyed 
on  100  lbs.  weight  of  goods  in  a  bath  containing  ^  lb.  Diamine 
rose  BD,  10  lbs.  Glauber's  salt,  and  2  lbs.  phosphate  of  soda ; 
this  is  topped  in  a  fresh  bath  with  \  lb.  Rhodamine  B  and  1  oz. 
Safranine. 
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42.  Cornflower  Blue  on  Half-Silk. — A  ground  colour  is 
given  on  100  lbs.  weight  of  goods  in  a  bath  made  with  2^  lbs. 
Diamine  azo  blue  2B,  H  ozs.  Alkali  blue  3B,  J  lb.  Oxydiamine 
black  SOOO,  10  lbs.  Glauber's  salt,  and  2  lbs.  phosphate  of  soda. 
The  topping  is  done  in  a  fresh  bath  at  150°  F.,  containing  1  oz. 
Metaphenylene  blue  B,  2  ozs.  New  methylene  blue  R,  and  1  oz. 
Indigo  blue  N. 

43.  Blue-Black  on  Half-Silk. — Prepare  the  dye  bath  with 
(for  100  lbs.  weight  of  goods)  9  lbs.  Union  black  S,  14  ozs. 
Diamine  fast  yellow  B,  10  lbs.  Glauber's  salt,  and  3  lbs.  phos- 
phate of  soda ;  after  this  grounding  bath  pass  into  a  fresh  hot 
bath  of  ^  lb.  Naphthylamine  black  S  and  2  lbs.  acetic  acid. 

6.  DYEING  WOOL  GARMENTS,  FABRICS,  &c. 

The  dyeing  of  woollen  articles  constitutes  by  far  the  largest 
portion  of  a  dyer's  work.  The  dyer  of  woollens  has  at  his 
disposal  a  far  larger  number  of  dyestuifs  than  has  either  the 
cotton  or  silk  dyer ;  this  is  due  to  the  fact  that  there  are  many 
dyestuiis  which  will  dye  wool  but  not  cotton ;  and  that  wool 
is  much  more  readily  and  easily  mordanted  with  chrome  and 
alumina  mordants  than  is  silk,  so  that  more  dyes  may  be  applied 
to  wool  with  the  aid  of  mordants  than  can  be  applied  to  silk. 

Without  entering  too  much  into  detail  it  may  be  laid  down 
broadly  that  three  principles  govern  the  application  of  the 
various  colouring  matters  to  wool.  These  three  principles  are 
the  dyeing  in  a  neutral  bath,  dyeing  in  an  acid  bath,  and 
dyeing  on  mordants. 

The  first  principle  of  dyeing  is  applicable  to  the  basic  series 
of  coal-tar  colours,  of  which  Magenta,  Safranine,  Auramine, 
Brilliant  green.  Methyl  violet,  are  examples ;  and  to  the  so- 
called  Congo  or  substantive  colours,  of  which  Benzopurpurine, 
Titan  yellow.  Diamine  red,  Chrysophenine,  are  examples. 
With  these  series  of  dyes  the  dye  bath  may  contain  the  colouring 
matter  only,  or  it  may  have  in  addition  a  quantity  of  common 
salt,  Glauber's  salt,  or  some  other  neutral  salt,  the  dyeing  being 
done  just  under  the  boil.  Although  the  method  of  dyeing  is 
practically  the  same,  yet  it  is  not  advisable  to  mix  together 
various  members  of  these  two  groups  of  colours  with  the  object 
of  producing  compound  shades,  good  results  not  being  thus 
obtainable.  Still  members  of  the  same  group  may  be  mixed 
together ;  thus  it  is  possible  to  obtain  a  fine  scarlet  by  using  a 
mixture  of  Safranine  and  Auramine;  or  a  bright  green,  by  using 
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a  mixture  of  Auramine  aud  Brilliant  screen;  or  an  olive,  by 
•usin<T  a  mixture  of  Methyl  green  and  Bismarck  brown;  while, 
if  the  substantive  colours  are  used,  an  orange  is  obtained  by 
mixins;  Benzopurpurine  and  Clirysamine  together ;  or  a  brown 
from  titan  blue  and  Titan  orange;  yet  it  does  not  do  to  attempt 
to  use  ^Slageota  and  Cbrysamine  in  the  hope  of  dyeing  an 
orange  colour. 

The  second  principk  is  the  application  of  the  colouring  matters 
from  an  acid  dye  bath — that  is,  in  addition  to  the  dyestuflf,  the 
dye  bath  contains  Glauber's  salt  and  some  sulphuric  or  acetic 
acid,  according  to  the  character  of  the  dyestufl'  which  is  being 
used.  The  great  majority  of  the  dyestuffs  which  are  applied 
in  this  wav  belong  to  the  great  group  of  azo  coal-tar  colours ; 
some  are  acid  derivatives  of  the  basic  colours ;  only  one  natural 
dyestufi',  indigo  extract,  is  applied  in  this  manner.  These  acid 
colours  have  one  property  which  is  worth  noting — viz.,  that 
many  of  them  will  not  dye  wool  from  a  neutral  bath,  but  if  an 
acid  is  added  then  they  will  dye  the  wool.  Advantage  may  be 
taken  of  this  property  in  dyeing  closely  woven  woollen  goods 
by  first  treating  in  a  neutral  bath,  then  when  the  dye  liquor 
has  thoroughly  penetrated  into  the  fabric  adding  acid ;  in  this 
wav  more  level  and  uniform  shades  will  be  obtained  than  if  the 
dyeing  were  started  in  an  acid  bath. 

The  third  principle  is  where,  owing  to  the  nature  of  the 
colouring  matter,  the  wool  requires  to  be  mordanted  to  properly 
develop  and  fix  the  colour  upon  the  fibre.  The  mordants 
generally  used  are  various  compounds  of  chrome,  iron,  and 
a.lumiiia,  other  metallic  bodies  being  rarely  used.  By  the 
operation  of  mordanting,  a  deposit  of  oxide  of  the  metal  is 
formed  on  the  fibre,  and  this  combining  with  the  colouring 
matter  forms  with  it  an  insoluble  coloured  body,  colour  lake  as  it 
is  usually  called,  on  the  fabric,  and  so  dyes  it.  The  particular 
colour  which  is  so  developed  on  the  fibre  depends  not  only  upon 
the  colouring  matter,  but  also  upon  the  mordant  which  is  used. 
Thus,  Alizarine  dyed  on  an  alumina  mordant  develops  a  scarlet, 
on  a  chrome  mordant  a  dark  red,  on  an  iron  mordant  a  dark 
violet.  Again,  Gambine  with  a  chrome  mordant  gives  a  brown, 
while  with  an  iron  mordant  it  gives  green  shades.  The  mor- 
danting is  usually  done  before  the  dyeing,  but  it  may  be  done 
after  the  dyeing  ;  much,  however,  depends  upon  the  character  of 
the  dyestuff  which  is  used.  There  are  .some,  such  as  Alizarine 
and  Gambine,  which  have  very  little  aflinity  for  the  fibre,  and 
will,  therefore,  not  dye  unmord anted  wool :  on  the  other  hand, 
there  are  some,  such  as  logwood,  fustic,  and  certain  of  the  coal- 
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tar  colours,  which,  having  some  affinity  for  the  fibre,  may  be 
first  dyed  on,  and  then  afterwards  fixed  by  treatment  with  the 
mordant.  This  latter  method  has  come  into  much  use  in  con- 
nection with  the  application  of  fluoride  of  chrome  as  a  mordant, 
used  in  conjunction  with  such  dyes  as  Titan  yellow,  Diamine 
fast  red  F,  Anthracene  yellow,  Milling  yellow.  Diamine  brown, 
Chrome  red,  &c.  This  plan  is  sometimes  styled  the  stuffing  and 
saddening  method.  In  some  cases  the  dyeing  and  mordanting 
may  take  place  in  one  bath.  The  members  of  this  group  of 
dyestuffs  may  be  mixed  together  in  any  way  to  produce  a  great 
variety  of  compound  shades,  and  an  acid  dyeing  colouring  matter 
may  also  be  added  to  the  dye  bath  to  tone  the  colour.  Generally 
speaking,  the  colours  they  dye  are  quite  fast  to  washing  and 
lic'ht ;  they  possess  a  great  resistance  to  acids  and  alkalies,  and, 
on  the  whole,  are  the  most  satisfactory  colours  to  use  if  fast 
shades  are  wanted.  In  the  recipes  which  follow  will  be  found 
many  examples  of  the  use  of  the  so-called  mordant  colours. 

A  very  large  number  of  recipes  for  dyeing  wool  could  be 
given,  but  we  will  select  such  only  as  comprise  those  shades 
which  a  dyer  is  most  frequently  called  upon  to  dye;  the  methods 
given  are  of  the  most  approved  type. 

1.  Black  on  Wool. — Boil  for  one  and  a-half  hours  with 
2i  lbs.  copperas,  1  lb.  tartar,  and  1;^  lbs.  bluestone ;  rinse  and 
dye  in  a  fresh  bath  which  contains  5  lbs.  logwood,  and  -^  lb. 
fustic ;  enter  the  articles  at  a  lukewarm  heat,  work  well,  then 
raise  slowly  to  the  boil,  and  maintain  at  that  heat  for  two  hours. 
To  obtain  colours  from  mordant-dyeing  dyestuff"s  which  will  be 
fast  to  rubbing,  to  soaping,  and  have  a  good  solid  appearance,  it 
is  necessary  that  the  dye  bath  be  started  cold  or,  at  most,  a 
lukewarm  heat ;  then,  after  the  goods  have  been  turned  over  in. 
this  bath  for  a  short  time,  the  temperature  is  raised  to  the  boil, 
not  too  quickly,  and  kept  at  that  heat  for  one  and  a-half  to  two 
hours ;  this  boiling  serves  to  fix  the  colour  on  the  wool. 

2.  Bluish-black  on  Wool. — Mordant  by  boiling  for  one  and 
a-half  hours  in  a  bath  which  contains  J  lb.  bichromate  of  potash, 
6  ozs.  bluestone,  and  6  ozs.  sulphuric  acid ;  then  rinse  and  dj'-e 
in  a  new  bath  which  is  made  from  5  lbs.  logwood,  and  ^  lb. 
fustic,  working  as  in  the  last  recipe. 

3.  Black  on  Wool. — Prepare  a  bath  with  7  lbs.  logwood,  1  lb. 
fustic,  h  lb.  sumach,  and  \  lb.  tartar ;  in  this  boil  the  goods  for 
two  hours,  then  lift,  and  add  to  the  bath  1|  lbs.  copperas,  and 
\  lb.  bluestcMie ;  re-enter  the  goods,  and  work  at  the  boil  until 
the  black  has  been  developed ;  lift,  wash,  and  dry. 
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i.  Black  on  Wool. — Prepare  a  dye  bath  with  1  lb.  Glauber's 
salt,  4  ozs.  sulphuric  acid,  6  ozs.  Naphthol  black  B,  ^  oz, 
Naphthol  yellow  S,  and  |  oz.  N aphthol  green  B ;  work  at  the 
boil  until  the  articles  are  dyed  a  full  black. 

5.  Black  on  Wool. — Prepare  a  dye  bath  with  6  ozs.  Acid 
black  S,  h  oz.  Fast  yellow  FY,  \  oz.  Acid  green,  i  lb.  Glauber's 
salt,  and  4  ozs.  sulphuric  acid,  working  at  the  boil  to  shade. 

The  last  two  recipes  are  typical  of  the  use  of  coal-tar  blacks  in 
the  dyeing  of  woollen  garments ;  besides  the  two  mentioned, 
others,  such  as  Victoria  black,  New  Victoria  black,  Azo  black. 
Wool  black.  Anthracite  black,  Naphthylamine  black  D,  may  be 
used.  None  of  them  by  themselves  dye  a  full  jet  black,  but 
blacks  of  a  more  or  less  bluish  tone  ;  by  the  addition,  however, 
of  a  little  yellow  or  green  dyestuff,  as  used  in  the  recipes  given 
above,  these  blacks  may  be  used  to  dye  full  jet  black  shades. 
These  coal-tar  blacks  have  the  advantage  over  logwood  of  leaving 
the  fibre  softer  in  feel  and  more  lustrous  in  colour ;  they  take 
less  time  to  dye  ;  while  they  are  faster  to  acids  than  logwood 
blacks,  and  are  generally  fast  to  light.  They  are  well  worth  the 
attention  of  garment  dyers  for  wool  and  silk  goods. 

6.  Black  on  Woollen  Dress  with  Silk  Trimmings. — 
Occasionally  the  dyer  is  called  upon  to  dye  a  woollen  dress 
which  has  some  silk  trimmings  on  it.  To  do  this  so  that  both 
the  wool  and  the  silk  shall  be  dyed  a  uniform  shade  of  black  is 
by  no  means  easy.  The  dress  should  be  thoroughly  cleansed  in 
soap,  weJl  rinsed  afterwards,  and  then  passed  through  an  acid 
bath.  Next  a  hot  bath  is  made  with  1  lb.  copperas,  2  ozs.  argol, 
2  ozs.  bluestone,  and  1  oz.  fustic  extract ;  in  this  the  dress  is 
allowed  to  steep  for  two  hours,  turning  over  at  intervals,  then 
taken  out,  exposed  to  the  air  for  half  an  hour,  and  rinsed  in 
water.  Prepare  a  dye  bath  with  1\  lbs.  logwood,  and  1  oz.  soap; 
enter  the  goods  into  this,  and  work  for  fifteen  minutes  at  the 
boil ;  then  allow  to  steep  in  the  hot,  but  not  boiling,  bath  for 
one  hour ;  lift,  wash,  and  dry.  As  a  rule,  the  best  results  will 
be  obtained  when  the  two  baths  are  used  under  the  boil. 

7.  Black  on  Wool. — Prepare  a  dye  bath  with  5  ozs.  Chromo- 
trop  S,  10  ozs.  Glauber's  salt,  and  2  ozs.  sulphuric  acid ;  work 
at  the  boil  for  one  hour,  lift  the  goods,  and  add  3  ozs.  bichromate 
of  potash  to  the  bath;  re-enter  the  goods,  and  work  half  an  hour 
longer  at  the  boil.  This  gives  a  good  black  of  a  bluish  tone, 
■which  has  the  merit  of  being  fast  to  acids,  washing,  and  light. 

8.  Claret  on  Wool. — Prepare  a  dye  bath  with  1^  lbs.  cudbear, 
^  oz.   Acid  magenta,  ^  oz.  Indigo  extract,  ^  oz.  Atlas  orange, 
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3  o?.s.  Glauber's  salt,  2  ozs  alum,  and  1 J  ozs.  tartar.     Work  the 
goods  in  this  at  the  boil  to  shade. 

9.  Crimson  on  "Wool. — A  very  fine  bright  shade  of  crimson 
is  dyed  with  1^  ozs.  Fast  acid  violet  R,  10  ozs.  Glauber's  salt, 
and  2  ozs.  sulphuric  acid. 

10.  Crimson  on  Wool. — Prepare  a  bath  with  2  lbs.  cochineal, 
i  oz.  Acid  magenta,  blue  shade,  6  ozs.  Glauber's  salt,  4  ozs. 
cream  of  tartar,  and  J  pint  of  muriate  of  tin,  working  at  the  boil 
to  shade. 

11.  Maroon  on  Wool. — Prepare  a  dye  bath  with  1^  ozs.  Azo 
yellow,  2|  ozs.  Fast  acid  violet  R,  ^  oz.  Acid  violet  5BF, 
10  ozs.  Glauber's  salt,  and  2  ozs.  sulphuric  acid. 

12.  Dark  Maroon  on  Wool. — This  can  be  dyed  in  a  bath  of 
2|  ozs.  Fast  acid  violet  R,  1|  ozs.  Azo  yellow,  |  oz.  Acid  violet 
5BF,  10  ozs.  Glauber's  salt,  and  2  ozs.  sulphuric  acid,  working  at 
the  boil  for  one  and  a-half  hours. 

13.  Scarlet  on  Wool. — Prepare  a  bath  with  1|  lbs.  cochineal, 
^  oz.  Acid  yellow,  |  lb.  tartar,  i  oz.  oxalic  acid,  and  half  pint  of 
muriate  of  tin.  Enter  the  goods  into  the  bath  at  about  170°  F., 
then  heat  to  the  boil  and  work  to  shade. 

14.  Scarlet  on  Wool. — Prepare  a  dye  bath  with  2  ozs.  Wool 
scarlet  00,  10  ozs.  Glauber's  salt,  and  2  ozs.  sulphuric  acid ; 
work  at  the  boil  to  shade. 

15.  Scarlet  on  Wool. — The  dye  bath  is  made  with  2  ozs. 
Chromotrop  2R,  10  ozs.  Glauber's  salt,  and  2  ozs.  sulphuric  acid, 
working  at  the  boil  to  shade. 

16.  Scarlet  on  Wool. — Prepare  a  dye  bath  with  3  ozs.  Titan 
scarlet  S,  20  ozs.  salt,  and  1  oz.  acetic  acid ;  the  dyeing  is  done 
at  the  boil. 

17.  Scarlet  on  Wool. — Prepare  the  dye  bath  with  2  ozs. 
Diamine  scarlet  B,  10  ozs.  Glauber's  salt,  and  work  at  the  boil 
to  shade. 

In  the  last  few  recipes  are  shown  the  application  of  the  Azo 
and  Direct  Scarlets  to  the  dyeing  of  woollen  garments;  by  using 
other  dyes  than  those  named,  a  variety  of  diflferent  shades  or 
tints  of  scarlet  may  be  dyed,  but  the  above  recipes  give  those 
dyes  which  will  be  found  to  yield  the  best  results.  The  shades- 
obtained  with  any  of  these  are  very  bright  and  solid  in 
appearance ;  they  are  all  fast  against  washing,  the  Chromotrop 
Scarlet  fairly  so  against  light;  the  Direct  Scarlets  are  not  so 
fast,  but  will   resist  a  fair  account  of  exposure.     The   Titan 
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scarlet  will  resist  acids,  but  the  Diamine  scarlet  will  not ; 
generally,  the  Azo  scarlets  are  fairly  fast  to  acids. 

IS.  Maroon  on  Wool. — Make  a  dye  bath  with  Ih  ozs.  Acid 
magenta,  2  ozs.  Orange  G,  h  lb.  indigo  extract,  h  lb.  Glauber's 
salt,  and  -i  ozs.  sulphuric  acid;  work  at  the  boil  to  shade. 

19.  Dark  Red  on  Wool. — Prepare  a  dye  bath  with  3  ozs. 
Titan  red  6B,  20  ozs.  salt,  and  1  oz.  acetic  acid,  working  at  the 
boil  to  shade. 

20.  Red.  on  Wool. — Make  a  dye  bath  with  2  ozs.  Bordeaux 
S,  10  ozs.  Glauber's  salt,  and  2  ozs.  sulphuric  acid ;  work  at  the 
boil  to  shade.  This  gives  a  fine  cherry  red,  which  has  the  merit 
of  being  fast  to  acids  and  light. 

21.  Deep  Red  on  Wool. — Prepare  a  dye  bath  with  2  ozs. 
Amaranth,  10  ozs.  Glauber's  salt,  and  2  ozs.  sulphuric  acid, 
working  at  the  boil  to  shade. 

22.  Prune  on  Wool. — The  dye  bath  is  made  with  |  lb.  indigo 
extract,   |  oz.  picric  acid,  ^  oz.  Acid  magenta,   h  lb.  salt,  and 

4  ozs.  sulphuric  acid,  working  at  the  boil  for  about  one  hour. 

23.  Bordeaux  Red  on  Wool. — Prepare  a  dye  bath  with 
10  ozs.  Glauber's  salt,  3  ozs.  sulphuric  acid,  1  oz.  Ponceau  3R, 
1^  ozs.  Bordeaux  S,  ^  oz.  indigo  extract ;  enter  the  goods  into 
the  bath  at  a  temperature  of  150°  F.,  heat  to  the  boil,  and  work 
to  shade. 

24.  Bronze  Brown  on  Wool. — Mordant  the  woollen  goods  by 
boiling  for  one  and  a-half  hours  in  a  bath  containing  3  lbs.  alum, 
•|  lb.  tartar,  and  f  lb.  bichromate  of  potash ;  rinse,  and  enter  in 
the  cold  into  a  fresh  dye  bath  which  contains  10  lbs.  fustic,  1  lb. 
logwood,  and  3  lbs.  madder ;  heat  slowly  to  the  boil,  and  work 
for  one  and  a-half  to  two  hours ;  then  lift,  wash,  and  dry. 

25.  Bronze  Brown  on  Wool. — Prepare  a  dye  bath  with  ^  oz. 
Patent  blue  V,  f  oz.  Past  acid  violet  R,  1  oz.  Azo  yellow, 
10  ozs.  Glauber's  salt,  and  2  ozs.  sulphuric  acid,  working  at  the 
boil  to  shade. 

26.  Dark  Brown  on  Woollen  Goods. — Prepare  a  bath  with 

5  lbs.  fustic,  1  lb.  logwood,  8  lbs.  sanders  wood,  and  2  lbs.  sumach; 
enter  the  goods  and  woi'k  for  two  hours  at  the  boil ;  lift,  add 
^  lb.  bluestone,  re-enter  the  goods  and  work  for  forty-five 
minutes  at  the  boil ;  again  lift,  add  1  lb.  copperas,  re-enter  the 
goods  and  work  from  three-quarters  to  one  hour  longer ;  lift  for 
the  third  time,  wash,  and  dry. 
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27.  Medium  Brown  on  Wool. — Prepare  a  dye  bath  with 

1  lb.  fustic  extract,  5  ozs.  cudbear,  1  oz.  copperas,  J  oz.  bluestone; 
enter  the  goods  at  a  hand  heat,  work  for  half  an  hour,  then  raise 
to  the  boil,  and  work  to  shade  ;  lift,  wash,  and  dry. 

28.  Seal  Brown  on  Wool. — Prepare  a  dye  bath  Avith  |  lb. 
fustic  extract,  7  ozs.  cudbear,  1:^  ozs.  copperas,  2  ozs.  logwood, 
and  1  oz.  bluestone;  woi-k  the  dresses  in  this  for  fifteen  minutes, 
raise  slowly  to  the  boil,  and  work  to  shade;  then  lift,  wash, 
and  dry. 

29.  Brown  on  Wool. — Mordant  the  goods  by  boiling  for  one 
and  a-half  hours  in  a  bath  with  Ih  lbs.  alum,  ^i  lb.  tartar,  h  lb. 
bichromate  of  potash,  then  lift  and  rinse ;  the  goods  are  next 
entered  into  a  dye  bath  made  with  6  lbs.  Brazil  wood,  2^  lbs. 
fustic,  and  1  lb.  logwood,  worked  half  an  hour  at  about  hand 
heat,  then  slowly  raised  to  the  boil,  and  worked  to  shade. 

30.  Dark  Brown  on  Wool. — Prepare  a  dye  bath  with  f  lb. 
indigo  extract,  ^  lb.  fustic  extract,  ^  oz.  Acid  yellow,  1  lb.  cud- 
bear, h  lb.  alum,  and  |  lb.  tartar,  working  at  the  boil  to  shade. 

31.  Dark  Brown  on  Wool. — Prepare  the  dye  bath  with 
1|  ozs.  Titan  brown  Y,  1^  ozs.  Titan  blue  3B,  20  ozs.  salt,  and 
^  oz.  acetic  acid,  working  at  the  boil  to  shade. 

32.  Chestnut  Brown  on  Wool. — Prepare  a  dye  bath  with 

2  ozs.  Titan  brown  Y,  1  oz.  Titan  yellow  Y,  1  i  ozs.  Acid  blue 
4S,  and  5  ozs.  acetate  of  ammonia,  working  at  the  boil  to  shade. 

33.  Walnut  Brown  on  Wool. — Prepare  the  dye  bath  with , 

3  ozs.  Titan  brown  E,  2  ozs.  Acid  blue  4S,  and  5  ozs.  acetate 
of  ammonia,  working  at  the  boil  for  one  hour ;  then  lift,  wash, 
and  dry. 

34.  Olive  on  Wool. — Prepare  a  bath  with  12  lbs.  fustic, 
2^  lbs.  logwood,  1  lb.  madder,  1  lb.  sumach,  and  1  lb.  tartar ; 
work  the  goods  in  this  at  the  boil  for  one  and  a-half  hours  ;  lift, 
add  f  lb.  bluestone,  re-enter  the  goods,  work  for  half  an  hour 
longer;  lift  again,  add  1  lb.  copperas,  re-enter  the  goods,  and 
work  at  the  boil  to  shade. 

35.  Bright  Olive  on  Wool. — Prepare  a  dye  bath  with  2  ozs. 
Patent  blue  V,  ^  oz.  Fast  acid  violet  R,  1^  ozs.  Azo  yellow, 
10  ozs.  Glauber's  salt,  and  2  ozs.  sulphuric  acid,  working  at  the 
boil  to  shade. 

36.  Bottle  Green  on  Wool. — Prepare  a  dye  bath  with  1|  ozs. 
Patent  blue  V,  f  oz.  East  acid  violet  R,  3  ozs.  Azo  yellow, 
10  ozs.  Glauber's  salt,  and  2  ozs.  sulphuric  acid. 
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37.  Dark  Green  on  Wool.— Prepcare  a  dve  bath  with  l^lbs. 
indigo  extract,  ^  lb.  cudbear.  1  oz.  picric  acid.  5  ozs.  Glaubers 
salt,  and  2  ozs.  sulphuric  acid,  working  at  the  boil  to  shade. 

38.  Sage  Green  on  Wool.— Prepare  a  dye  bath  with  1  lb, 
indigo  extract,  1  oz.  picric  acid,  |  oz.  TropjeoKne  (red  shade), 
8  ozs.  Glaubers  salt,  and  3  ozs.  sulphuric  acid,  dyeing  at  the  boil 
to  shade. 

39.  Olive  on  Wool. — Prepare  a  dve  bath  with  1  oz.  Fast 
yellow,  1|  ozs.  Naphthol  yellow  S,  S  oz's.  indigo  extract.  10  ozs. 
Glauber's  salt,  and  2  ozs.  sulphuric  acid,  working  at  the  boil 
to  shade. 

40.  Night  Green  on  Wool.— Prepare  the  dye  bath  with  2  ozs. 
Acid  green  B,  10  ozs.  Glauber's  salt,  and  2  ozs.  sulphuric  acid, 
working  at  the  boil  to  shade. 

41.  Light  Green  on  Wool.— Prepare  a  dve  bath  with  f  lb. 
indigo  extract,  U  ozs.  Acid  green,  U  ozs.  picric  acid,  3  ozs. 
sulphuric  acid,  and  10  ozs.  Glauber's  salt,  working  at  the  boil 
for  one  hour  :  then  lift,  wash,  and  dry. 

42.  Medinm  Green  on  Wool.— Prepare  a  dye  bath  with  1  lb. 
indigo  extract,  2  ozs.  picric  acid,  U  ozs.  Acid  green,  f  lb. 
Glaubers  salt,  and  3  ozs.  sulphuric  acid,  working  at  the  boil 
to  shade. 

43.  Deep  Green  on  Wool.— Prepare  a  dve  bath  with  3  ozs. 
Patent  blue  V,  |  oz.  Fast  acid  violet  R,  l\  ozs.  Azo  yellow, 
I  oz.  Acid  violet  oBF,  10  ozs.  Glauber's  salt,  and  2  ozs.  sul- 
phuric acid,  working  at  the  boil  to  shade;  then  lift,  wash,  and  dry. 

44.  Dark  Green  on  Wool. — Prepare  a  dye  bath  with  1  oz. 
Titan  yellow  Y,  1  oz.  Titan  blue  3B,  20  ozs.  salt,  and  h  oz, 
acetic  acid,  working  at  the  boil  to  shade;  then  lift,  wash,  and' dry. 

45.  Green  on  Wool. — Prepare  a  dye  bath  with  U  ozs.  Titan 
yellow  Y,  1  oz.  Acid  blue  4S,  and  5  ozs.  acetate  of  ammonia, 
working  at  the  boil  to  shade. 

46.  Moss  Green  on  Wool. — Mordant  the  wool  by  boiling  for 
one  and  a-half  hours  in  a  bath  containing  3^  ozs.  bichromate  ot 
potash,  10  ozs.  alum,  and  2  ozs.  sulphuric"  acid ;  then  rinse,  and 
dye  in  a  new  bath  containing  2  lbs.  fustic,  12  ozs.  logwood,  and 
7  ozs.  Brazil  wood,  working  at  the  boil  for  one  and  a-half  hours, 
then  lift,  wash,  and  dry. 

47.  Bright  Green  on  Wool.— Prepare  the  dye  bath  with 
10  ozs.  Glauber's  salt,   2  ozs.  sulphuric  acid,  3  ozs.  Azo  yellow, 
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and  2  ozs.  Acid  green  B,  working  at  the  boil  for  about  half  an 
hour. 

Given  the  three  colours  yellow,  red,  and  blue,  it  is  astonishing 
what  a  range  of  shades  of  browns,  reds,  greens,  greys,  blues, 
drabs,  «fec.,  a  dyer  may  produce  from  them.  In  the  reci]ies  given 
above  the  dyer  will  find  several  examples  of  such  shades  being 
produced  from  the  same  three  colouring  matters.  It  is  one  of 
the  arts  of  a  dyer  to  be  able  to  produce  from  a  few  colours  a 
great  range  of  shades,  and  to  know,  as  the  dyeing  progresses, 
what  colour  to  add  to  bring  up  the  colour  of  the  goods  to  the 
required  shade ;  this  art  cannot  be  taught  from  books,  it  must 
be  learnt  in  the  school  of  experience  and  by  close  observation 
on  the  part  of  the  dyer  as  to  the  effect  produced  by  the  addition 
of  one  or  the  other  colour  to  an  already  existing  combination 
of  colours.  The  following  dyes  will  be  found  very  serviceable 
by  the  wool  dyer  to  use  either  alone  or  in  combination  to  pro- 
duce colours  of  various  tints: — Azo  yellow.  Acid  yellow,  turmeric, 
fustic,  Brilliant  scarlet,  Fast  acid  violet  R,  Diamine  fast  red  F, 
Acid  Magenta,  archil,  cudbear,  Brazil  wood.  Alizarine,  Patent 
blue  V,  Cyanole,  Acid  violet,  indigo  extract,  logwood. 

48.  Bright  Blue  on  Wool. — Prepare  a  dye  bath  from  3  ozs. 
Alkali  blue  3B  and  10  ozs.  borax;  enter  the  goods  in  this,  and 
work  at  the  boil  for  half  an  hour  ;  then  lift,  and  pass  into  a 
bath  of  sulphuric  acid  to  develop  the  blue.  In  the  section  on 
silk  dyeing  (p.  70)  will  be  found  some  notes  bearing  on  the 
dyeing  of  Alkali  blues. 

49.  Navy  Blue  on  Wool. — Mordant  the  wool  by  boiling 
in  a  bath  containing  4  ozs.  bichromate  of  potash  and  3  ozs.  tartar 
for  one  and  a-half  hours;  then  lift,  rinse,  and  enter  into  a  dye 
bath  containing  2  lbs.  Alizarine  blue  SW  and  1  oz.  acetic  acid; 
enter  cold,  then  raise  slowly  to  the  boil,  and  work  for  one  and 
a-half  hours;  then  lift,  wash,  and  dry.  This  gives  a  full  navy 
shade  which  is  very  fast. 

50.  Navy  Blue  on  Wool. — Mordant  by  boiling  in  a  bath  of 
4  ozs.  bichromate  of  potash  and  3  ozs.  tartar;  then  dye  in  a  fresh 
bath  containing  1  lb.  cudbear  and  4  lbs.  logwood,  working  at 
the  boil  for  one  and  a-half  hours ;  then  lift,  wash,  and  dry. 

51.  Bright  Blue  on  Wool. — Prepare  a  dye  bath  with  2  ozs. 
Patent  blue  V,  10  ozs.  Glauber's  salt,  and  2  ozs.  sulphuric  acid, 
working  at  the  boil  for  one  hour;  then  lift,  wash,  and  dry.  This 
will  give  a  very  Ijright  blue  of  a  slight  greenish  tone. 

52.  Dark  Blue  on  Wool. — Prepare  a  dye  bath  with  2|  ozs. 
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Patent  blue  V.  h  oz.  Fast  acid  violet  R,  i  oz.  Azo  yellow,  1  oz. 
Acid  violet  5BF,  10  ozs.  Glauber's  salt,  and  2  ozs.  sulphuric 
acid,  -working  at  the  boil  to  shade. 

53.  Navy  Blue  on  Wool. — Prepare  a  dye  bath  with  3i  ozs. 
Patent  blue  V,  1  oz.  Fast  acid  violet  R,  |  oz.  Azo  yellow,  If 
ozs.  Acid  violet  .5BF,  10  ozs.  Glauber's  salt,  and  2  ozs.  sulphuric 
acid,  working  at  the  boil  to  shade. 

oi.  Blue  on  Wool. — Prepare  the  dye  bath  with  -i  ozs.  Acid 
blue  -48,  10  ozs.  Glauber's  salt,  and  2  ozs.  sulphuric  acid, 
Avorking  at  the  boil  to  shade. 

55.  Light  Blue  on  Wool. — Prepare  a  dye  bath  with  1  lb. 
extract  of  indigo,  J  lb.  alum,  ^  oz.  tartar,  and  2  ozs.  sulphuric 
acid,  working  at  the  boil  to  shade. 

56.  Peacock  Blue  on  Wool. — Prepare  a  dye  bath  v.-ith  If 
lbs.  indigo  extract,  I  lb.  Glauber's  salt,  3  ozs.  sulphuric  acid, 
and  J  oz.  picric  acid,  working  at  the  boil  to  shade. 

57.  Turquoise  Blue  on  Wool. — Prepare  a  dye  bath  with 
li-  ozs.  Turquoise  blue,  10  ozs.  Glauber's  salt,  and  work  at  a 
little  under  the  boil  to  shade. 

58.  Sky  Blue  on  Wool. — Make  the  dye  bath  with  ^  oz. 
Patent  blue  B,  10  ozs.  Glauber's  salt,  and  h  oz.  sulphuric  acid, 
working  at  the  boil  to  shade. 

59.  Violet  on  Wool. — Prepare  a  dye  bath  with  1  oz.  Acid 
violet  5BF,  10  ozs.  Glauber's  salt,  and  2  ozs.  sulphuric  acid, 
working  at  the  boil  to  shade.  By  using  other  brands  of  Acid 
violets  a  variety  of  different  shades  of  violet  may  be  dyed. 

60.  Silver  Grey  on  Wool. — Prepare  a  dye  bath  Avith  |-  oz. 
Induline  A,  10  ozs.  GlauVjer's  salt,  and  1  oz.  sulphuric  acid, 
working  at  the  boil  to  shade.  Induline  gives  very  good  greys, 
but  is  not  suitable  for  dyeing  dark  shades  on  garments,  as  it 
is  not  easy  to  obtain  level  shades  with  it. 

61.  Dark  Grey  on  Wool. — Prepare  a  bath  from  f  lb.  log- 
wood and  f  lb.  galls :  enter  the  wool  into  this  and  work  for  half 
an  hour  at  the  boil :  then  lift,  add  ^  lb.  copperas,  re-enter  the 
goods,  and  work  for  half  an  hour  longer. 

62.  Grey  on  Wool. — Prepare  a  dye  bath  with  1  oz.  Acid 
blue  4S.  ^  oz.  Titan  red.  and  5  ozs.  acetate  of  ammonia,  working 
at  the  boil  to  shade. 

63.  Drab  on  Wool. — The  dye  bath  is  made  with  1|  lbs. 
madder,  6  ozs.  galls,  2^  ozs.  extract  of  fustic,  and  |  lb.  Tartar; 
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enter  the  goods  and  work  at  the  boil  for  one  liour ;  then  lift, 
add  h  lb.  copperas,  re-enter  the  goods,  and  work  to  shade. 

G4.  Yellow  on  Wool. — Pre])are  a  dye  bath  with  2  ozs.  Azo 
yellow,  10  ozs.  Glauber's  salt,  and  2  ozs.  sulphuric  acid,  working 
at  the  boil. 

65.  Yellow  on  Wool, — Prepare  a  dye  bath  with  3  ozs.  Titan 
yellow,  20  ozs.  salt,  and  h  oz.  acetic  acid.  Work  at  the  boil  for 
one  hour. 

66.  Old  Gold  on  Wool. — Dye  a  yellow  as  in  the  last  recipe, 
then  lift  and  add  3  ozs.  fluoride  of  chrome  to  the  bath,  re-enter 
the  goods,  and  work  for  half  an  hour  longer  at  the  boil. 

67.  Bright  Yellow  on  Wool. — Prepare  a  bath  with  1  oz. 
Thioflavine  T,  and  10  ozs.  Glauber's  salt ;  enter  the  goods  and 
work  at  the  boil  to  shade.  While  the  other  recipes  for  yellow 
will  give  some  orange  tones  of  yellow,  this  will  give  a  greenish 
yellow.  Any  of  these  yellows  will,  if  used  in  sufficiently  small 
proportions,  give  good  straw  shades  or  lemon  shades  of  yellow. 

68.  Deep  Crimson  on  Wool. — Make  the  dye  bath  for  lOO 
lbs.  weight  of  goods,  using  2i  lbs.  Naphthol  red  C,  |  lb.  Acid 
magenta,  1  oz.  Oyanole  extra^  10  lbs.  Glauber's  salt,  and  2  lbs. 
sulphuric  acid,  and  working  at  the  boil  for  one  hour,  or  to  shade. 

69.  Dark  Green  on  Wool.— For  100  lbs.  weight  of  goods 
])repare  the  dye  bath  from  1|  lbs.  Past  acid  green  BN,  1  lb. 
Orange  GG,  10  lbs.  Glauber's  salt,  and  2  lbs.  sulphuric  acid, 
working  at  the  boil  for  one  hour. 

70.  Turquoise  Blue  on  Wool. — Prepare  the  dye  bath  for 
100  lbs.  weight  of  goods  from  f  lb.  Gyanole  extra,  2  ozs.  Fast 
yellow  S,  10  lbs.  Glauber's  salt,  and  2  lbs.  sulphuric  acid. 

71.  Dark  Plum  on  Wool. — The  dye  bath  is  prepared  for 
100  lbs.  weight  of  goods  from  2  lbs.  Indigo  blue  IST,  If  lbs. 
Lanafuchsine  SB,  U  lbs.  Acid  violet  4RS,  10  lbs.  Glauber's  salt, 
and  2  lbs.  sulphuric  acid. 

72.  Dark  Claret  on  Wool. — Prepare  the  dye  bath  for  100 
lbs.  Aveight  of  goods  from  3^  lbs.  Lanafuchsine  HG,  4  lbs.  Orange 
GG,  5  ozs.  Gyanole  extra,  10  lbs.  Glauber's  salt,  and  2  lbs. 
sulphuric  acid,  working  at  the  boil  for  one  hour. 

73.  Dark  Cornflower  Blue  on  Wool.— A  dye  bath  for  100 
lbs.  weight  of  goods  is  prepared  from  1-^-  lbs.  Indigo  blue  N, 
15  ozs.  Acid  violet  4RS,  10  lbs.  Glauber's  salt  and  2  lbs. 
sulphuric  acid. 
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74.  Black  on  Wool. — Prepare  the  dye  bath  for  100  lbs. 
weight  of  goods  from  6  lbs.  Naphthylamine  black  T,  ^  lb. 
Tropseoline  00,  10  lbs.  Glauber's  salt,  and  2  lbs.  sulphuric  acid. 

75.  Dark  Browa  on  Wool. — Prepare  the  dye  bath  for  100 
lbs.  weight  of  goods  from  3  lbs.  Tropteoline  00,  1^  lbs.  Lana- 
fuchsine  SB,  1^-  lbs.  Fast  acid  green  BN,  10  lbs.  Glauber's  salt, 
and  2  lbs.  sulphuric  acid,  working  at  the  boil  to  shade. 

76.  Dark  Walnut  Brown  on  Wool. — For  100  lbs.  weight 
of  goods  the  dye  bath  is  made  from  3^  lbs.  Tropseoline  00, 
1^  lbs.  ISTaphthol  red  C,  1^  lbs.  Fast  acid  green  BN,  10  lbs. 
Glauber's  salt,  and  2  lbs.  sulphuric  acid. 

77.  Nnt  Brown  on  Wool. — Make  the  dye  bath  for  100  lbs. 
weight  of  goods  from  2^  lbs.  Troija^oline  00,  1^  lbs.  Lana- 
fuchsine  SG,  10  ozs.  Fast  acid  green  BIS,  10  lbs.  Glauber's  salt, 
and  2  lbs.  sulphuric  acid,  working  at  the  boil  to  shade. 

78.  Peacock  Green  on  Wool. — The  dye  bath  is  prepared 
from  3  lbs.  Indigo  blue  N,  1  lb.  Fast  yellow  S,  i  lb.  Orange  GG, 
10  lbs.  Glauber's  salt,  and  2  lbs.  sulphuric  acid,  these  quantities 
being  sufficient  for  100  lbs.  weight  of  goods. 

79.  Dark  Lavender  on  Wool. — Prepare  the  dye  bath  for 
100  lbs.  weight  of  goods  from  5  ozs.  Cyanole  extra,  5  ozs.  Lana- 
fuchsine  SB,  10  lbs.  Glauber's  salt,  aud  2  lbs.  sulphuric  acid. 

80.  Silver  Grey  on  Wool. — Prepare  the  dye  bath  for  100 
lbs.  weight  of  goods  with  5  ozs.  Cyanole  extra,  2  ozs.  Orange 
GG,  i  oz.  Azo  orseill  BB,  10  lbs.  Glauber's  salt,  and  2  lbs. 
sulphuric  acid. 

81.  Dark  Olive  Green  on  Wool. — Use  in  preparing  the 
dye  bath  2^  lbs.  Indigo  blue  N,  1^  lbs.  TropEeoline  00,  10  lbs. 
Glauber's  salt,  and  2  lbs.  sulphuric  acid,  these  being  the 
quantities  for  100  lbs.  weight  of  goods. 

82.  Sage  Green  on  Wool. — The  dye  bath  for  ICO  lbs.  weight 
of  goods  is  made  with  1^  lbs.  Tropteoline  00,  1  lb.  Indigo  blue 
N,  10  lbs.  Glauber's  salt,  and  2  lbs.  sulphuric  acid. 

83.  Dark  Navy  Blue  on  Wool.— For  100  lbs.  weight  of 
goods  the  dye  bath  is  made  from  6  lbs.  Indigo  blue  SGN,  5  ozs. 
Orange  extra,  X^  lbs.  Formyl  violet  S4B,  10  lbs.  Glauber's  salt, 
and  2  lbs.  sulphuric  acid,  working  at  the  boil  for  one  hour. 

84.  Sage  on  Wool.— Make  the  dye  bath  for  100  lbs.  weight 
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of  goods  from  1  lb.  Orange  GG,  6  ozs.  Oyanole  extra,  10  lbs. 
Glauber's  salt,  and  2  lbs.  sulphuric  acid. 

7.  DYEING  MIXED  COTTON  AND  WOOL  GOODS. 

Many  textile  fabrics  are  now  made  with  a  cotton  warp  and  wool 
weft  or  vice  versd;  these  are  sold  under  a  variety  of  names,  such 
as  half  woollens,  unions,  &c.,  and  the  garment  dyer  occasionally 
has  them  to  re-dye ;  in  such  an  event  the  best  method  of 
procedure  is  to  first  cleanse  them  in  soap  and  water ;  no  attempt 
should  be  made  to  strip  the  colour  from  the  goods,  as  any  such 
proceeding  would  lead  to  the  destruction  of  the  cotton  portion 
of  the  fabric ;  hence  this  class  of  goods  must  be  either  re-dyed 
in  the  same  colour,  or  in  some  darker  shade  which  will  cover 
the  original  colour ;  what  this  new  colour  may  be  will  largely 
depend  upon  the  chai-acter  of  the  old  one,  and  the  dyer  must, 
in  deciding  what  can  be  done,  bring  to  bear  that  knowledge 
which  can  be  gained  by  experience ;  the  hints  which  have  been 
given  on  p.  53  will  be  found  of  service  in  this  connection. 

The  garment  dyer  Avill  find  that  he  will  obtain  the  best  results 
in  dyeing  mixed  wool  and  cotton  goods  by  making  use  of  the 
Direct  series  of  dyes  of  which  Titan  yellow.  Titan  scarlet.  Titan 
brown,  Chrysophenine,  Chrysamine,  Benzopurpurine,  Diamine 
scarlet,  are  examples.  Generally  these  dyes  work  on  to  the  two 
fibres  with  equal  facility,  especially  if  the  dye  bath  contains 
rather  more  salt  or  Glauber's  salt  than  usual;  the  addition  of 
soap  to  the  dye  bath  should  be  avoided,  as  it  tends  to  prevent 
the  colour  going  on  to  the  wool,  the  cotton  thereby  taking  the 
darkest  shade ;  while  if  there  be  any  difference  between  the  two 
fibres,  the  wool  should  be  dyed  darker  than  the  cotton. 

For  garments  made  from  cloths  woven  from  both  cotton  and 
wool,  which  of  late  years  has  come  largely  into  use  for  cheap 
dresses  and  suits  of  all  kinds,  the  Diamine  dyes  have  been  found 
to  be  of  considerable  service,  either  used  alone  or  with  the 
addition  of  a  wool  dye  to  shade  off  the  wool  part  of  the  garment 
to  the  colour  of  the  cotton.  Blacks  can  be  dyed  with  Oxydia- 
mine  black  BM  or  Union  black  S,  with  a  little  Diamine  green  B 
to  shade  it,  and  with  the  addition  of  a  little  Naphthylamine 
black  4B  to  shade  the  wool ;  a  simple  bath  of  Glauber's  salt 
suflBces.  Blues  can  be  dyed  with  Diamine  new  blue  R  or 
Diamine  dark  blue  B  shaded  with  a  wool  dye,  Formyl  violet 
S4B  or  WB,  Naphthol  blue  black,  or  Lanacyl  blue.  For  browns 
Diamine  brown  M  or  Diamine  catechine  G  shaded  with  one  of 
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the  Diamine  blacks  or  Diamine  green  are  very  useful.  The 
following  wool  dyes  will  be  found  very  useful  for  working  along 
with  the  Diamine  dyes  for  the  purpose  of  shading  off  the  wool; 
as  they  will  dye  wool  from  a  neutral  bath  : — Formyl  violets 
S4B,  6B,  and  lOB,  Lanacyl  blues  BB  and  R,  Lanacyl  navy  blue 
B,  Thiocarmine  R,  Lanacyl  violet,  Azo  red  A,  Ehodamine  B, 
Croceine  AZ,  Orange  extra,  Orange  ENZ,  Indian  yellow, 
Naphthylamine  blacks  4B,  6B,  and  S. 

In  mixed  wool  and  cotton  goods  it  is  much  easier  to  dye  the  two 
fibres  in  two  different  colours,  and  one  or  two  examples  of  such 
dyeing  will  be  given ;  to  effect  such  double  dyeing  different 
methods  may  be  followed — either  the  wool  may  be  dyed  first 
with  an  acid  dyeing  colour,  such  as  indigo  extract,  Scarlet  R, 
Acid  Magenta,  Acid  violet,  &c.,  and  then  the  cotton,  after 
mordanting  with  tannin  and  tartar  emetic,  dyed  with  some 
basic  colour,  like  Magenta,  Auramine,  Thioflavine  T,  Malachite 
green,  &c.  Or  the  cotton  may  be  dyed  first  with  some  Direct 
colour,  such  as  Titan  scai'let.  Titan  yellow,  Diamine  black  BO, 
Benzoazurine,  &c.,  which  will  resist  the  action  of  acids,  and  then 
the  wool  dyed  with  some  acid  dyeing  colours. 

1.  Scarlet  on  Half-Woollens. — Prepare  the  dye  bath  with 
2i  ozs.  Titan  scarlet  CB  and  3  lbs.  salt,  working  at  the  boil 
to  shade. 

2.  Chestnut  Brown  on  Half-Woollens. — Prepare  the  dye 
bath  with  1  oz.  Titan  brown  0,  1  oz.  Titan  blue  3B,  3  lbs.  salt, 
and  a  little  acetic  acid,  working  at  the  boil  to  shade. 

3.  Walnut  Brown  on  Half- Woollens. —  Prepare  the  dye 
bath  with  IJ  ozs.  Titan  blue  3B,  |  oz.  Titan  brown  O,  ^  oz. 
Titan  brown  R,  3  lbs.  salt,  and  a  little  acetic  acid,  working  at 
the  boil  to  shade. 

4.  Plum  on  Half- Woollens. — Prepare  the  dye  bath  with 
1^  ozs.  Titan  blue  R,  i  oz.  Titan  scarlet  S,  and  3  lbs.  salt, 
working  at  the  boil  to  shade. 

5.  Crimson  on  Half- Woollens. — Prepare  a  dye  bath  with 
3  ozs.  Titan  red  6B  and  3  lbs.  salt,  working  at  the  boil  to 
shade. 

6.  Green  on  Half-Woollens. — Prepare  a  dye  bath  with  alum, 
indigo  extract,  and  fustic  extract,  in  which  the  wool  can  be  dyed 
green  in  the  usual  way ;  then  lay  down  the  goods  in  a  bath  of 
2  ozs.  tannin  for  three  hours  in  the  cold,  or,  at  the  most,  a  hand 
heat;  then  pass  through  a  bath  of  tartar  emetic  to  fix  the  tannin  ; 
and  dye  the    cotton   green  in  a  new    bath   with  1    oz.   Green 
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crystals  A,  and  i  oz.  Auramine.  By  careful  proportioning  of 
the  last  two  dyestuffs  various  shades  of  green  can  be  dyed,  and 
so  the  shade  of  the  wool  be  matched. 

7.  G-reen  on  Half- Woollens. — Dye  the  wool  green  from  a, 
bath  of  1  oz.  Acid  green  S,  i  oz.  Naphthol  yellow  S,  10  ozs. 
Glauber's  salt,  and  2  ozs.  sulphuric  acid,  working  at  the  boil  to 
shade ;  then  rinse,  and  lay  down  the  goods  in  a  bath  of  tannic 
acid,  fix  in  tartar  emetic,  and  dye  with  Green  crystals  A  and 
Auramine,  as  in  the  last  recipe. 

8.  Black  on  Half-Woollens. — Prepare  a  dye  bath  with 
4  ozs.  ISTyanza  black  B,  4  ozs.  Columbia  black  R,  and  10  ozs. 
Glauber's  salt,  working  at  the  boil  to  shade. 

9.  Black  on  Half- Woollens. — Dye  the  wool  by  boiling  for 
one  hour  in  a  bath  containing  10  ozs.  Glauber's  salt,  2  ozs. 
sulphuric  acid,  4  ozs.  Acid  black  S,  and  ^  oz.  Acid  green ;  then 
lay  down  over  night  in  a  bath  of  10  ozs.  sumach  extract,  pass 
through  a  bath  of  iron  liquor,  and  dye  at  the  boil  Avith  8  ozs. 
logwood  extract  and  2  ozs.  fustic  extract.  The  depth  of  black 
on  the  cotton  may  be  increased  by  repeating  the  last  two 
operations. 

10.  Black  on  Half- Woollens. — Dye  the  wool  black  as  de- 
scribed in  the  last  recipe ;  then,  for  the  cotton,  prepare  a  new 
dye  bath  with  5  ozs.  Diamine  black  RO,  1  oz.  Titan  yellow, 
10  ozs.  salt,  and  4  ozs.  borax,  working  at  the  boil  to  shade. 

11.  Grey  on  Half -Woollens. — Prepare  a  bath  with  2  ozs. 
tannin  and  2  ozs.  logwood ;  enter  the  goods  at  a  temperature  of 
about  160°  R,  and  work  for  45  minutes,  then  lift,  and  enter  into 
a  bath  of  3  ozs.  of  copperas,  or  a  bath  of  iron  liquor  may  be  used  ; 
work  in  this  bath  to  the  required  shade,  then  lift,  rinse,  and  dry. 

12.  Violet  Grey  on  Half -Woollens. — Prepare  a  bath  from 
8  ozs.  sumach,  heat  to  120°  F.,  work  for  15  minutes,  then  allow  to 
steep  for  3  hours ;  lift,  pass  the  articles  into  a  bath  of  iron  liquor 
of  about  2°  Tw.  strength  for  ten  minutes ;  then  lift,  and  hang  in 
the  air  for  half  an  hour.  Next  prepare  a  dye  bath  with  3^  ozs. 
alum,  3i  ozs.  tartar,  2  ozs.  indigo  extract,  and  ^  oz.  Methyl 
violet;  work  at  the  boil  to  shade,  lift,  wash,  and  dry.  A  sub- 
sequent passage  through  the  iron  liquor  will  deepen  the  shade. 

13.  Terra  Cotta  Red  on  Half- Woollens. — Prepare  a  bath 
with  1  lb.  cutch ;  work  the  goods  in  this  for  two  hours  at  about 
150°  F.,  then  pass  into  a  cold  bath  of  ^  lb.  copperas  for  halt 
an  hour,  finally  raising  the  colour  by  working  in  a  hot  bath 
of  ^  lb.  bichromate  of  potash  j  lift,  wash,  and  dry. 
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14.  Drab  on  Half-Woollens. — Prepare  a  bath  from  |  lb. 
cutch,  an  old  bath  will  give  the  best  results ;  work  in.  this  for 
half  an  hour,  then  pass  into  a  bath  of  2  ozs.  potassium  bichromate 
at  160°  F.  for  a  quarter  of  an  hour,  then  sadden  in  a  bath  of  iron 
liquor  of  about  1"  Tw. 

15.  Bordeaux  on  Half-Woollens. — First  dye  the  wool  in 
a  bath  of  10  ozs.  Glauber's  salt,  3  ozs.  sulphuric  acid,  and  3  ozs. 
Bordeaux  S,  at  the  boil  for  one  hour ;  then  lift  and  rinse  well ; 
then  lay  down  in  a  cold  bath  of  4  ozs.  tannin  for  3  hours  ;  fix  by 
passing  through  a  bath  containing  3  ozs.  tartar  emetic,  rinse,  and 
dye  at  a  hand  heat  with  2  ozs.  Magenta  and  ^  oz,  Auramine ;  if 
necessary  shade  with  Methyl  violet  2R, 

16.  Bordeaux  on  Half- Woollens.  —  Lay  down  the  articles 
over  night  in  a  bath  of  4  ozs.  tannin,  next  day  fix  by  passing 
for  a  quarter  of  an  hour  into  a  bath  of  3  ozs.  tartar  emetic. 
The  dye  bath  is  prepared  with  3  ozs.  Magenta,  1  oz.  Auramine, 
and  10  ozs.  Glauber's  salt;  heat  to  about  120°  F.,  slowly  enter 
the  goods,  then  slowly  raise  to  the  boil,  and  work  to  shade. 

17.  Dark  Brown  on  Half- Woollens. — Dye  the  wool  with 
4  ozs.  Glauber's  salt,  4  ozs.  alum,  1  oz.  sulphuric  acid,  2  ozs.  Acid 
brown,  and  1  oz.  indigo  extract ;  work  for  one  hour  at  the  boil ; 
i"inse  and  pass  into  a  warm  bath  of  1|^  lbs.  cutch  and  3^  ozs.  blue- 
stone  and  steep  for  three  hours  ;  lift  and  pass  through  a  bath  of 
3  ozs.  bichromate  of  potash  and  2  ozs.  alum  for  fifteen  minutes ; 
then  dye  in  a  bath  containing  4  ozs.  camwood,  6  ozs.  logwood 
extract,  and  6  ozs.  fustic  extract,  working  at  the  boil  to  shade. 

18.  Violet  on  Half-Woollens. — Prepare  with  tannic  acid 
and  tartar  emetic  as  described  in  receipe  16;  then  dye  with 
Methyl  violet  at  a  hand  heat.  By  using  various  brands  of  the 
violet  different  shades  of  violet  can  be  dyed.  See  remarks  on 
this  head  under  silk  dyeing. 

19.  Green  on  Half- Woollens. — Dye  the  wool  in  a  bath  of 
-}j  lb.  indigo  extract,  1  oz.  picric  acid,  10  ozs.  Glauber's  salt,  and 
2  ozs.  sulphuric  acid,  working  at  the  boil  for  one  hour ;  lift,  rinse, 
and  prepare  with  tannic  acid  as  previously  described ;  then  dye 
with  Green  crystals  A  and  Auramine,  as  before. 

20.  Olive  Green  on  Half- Woollens. —  Prepare  a  cutch 
liquor  of  3°  Tw.  strong,  steep  the  articles  in  this  over  night, 
then  rinse  and  work  for  half  an  hour  in  a  bath  of  iron  liquor  at 
4"  Tw. ;  lift  and  dye  in  a  fresh  bath  which  contains  3  lbs.  fustic, 
\i  ozs.  bluestone,  f  oz.  Bismarck  brown,  and  ^  oz.  Green  crystals 
A.  Enter  the  articles  while  the  bath  is  cold,  then  raise  slowly 
lo  the  boil,  and  work  to  shade. 
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21.  Olive  on  Half-Woollens. — First  dye  the  -wool  to  shade 
•with  Glauber's  salt,  sulphuric  acid,  indigo  extract,  archil,  and 
Fast  yellow.  Then  steep  in  a  cold  bath  made  from  5  ozs.  tannic 
acid  for  four  hours  ;  fix  by  passing  through  a  bath  of  iron  liquor  ; 
then  dye  the  cotton  to  shade  in  a  bath  containing  Green  crystals 
A,  and  Bismarck  brown,  working  at  a  hand  heat  only,  so  that 
the  wool  shall  take  up  as  little  colour  as  possible  from  this  bath. 

22.  Brown  on  Half-Woollens. — Boil  the  articles  in  a  bath 
of  1  oz.  bichromate  of  potash,  1  oz.  tartar,  and  2  ozs.  alum  for 
one  and  a-half  hours ;  next  pass  into  a  bath  of  1  lb.  fustic  and 
li  ozs.  of  Brazil  wood,  working  at  the  boil  for  one  hour;  then 
steep  in  a  bath  of  6  ozs.  cutch  and  H  ozs.  bluestone  for  three 
hours  at  about  120°  F. ;  then  pass  through  a  hot  bath  of  1  oz. 
bichromate  of  potash,  finally  dyeing  in  a  neAv  bath  with  ^  oz. 
Bismarck  brown  at  130°  F.  to  shade. 

23.  Black  and  Green  on  Half -Woollens. — Dye  the  Ijlack 
with  Acid  black  S,  by  the  method  given  in  receipt  9 ;  then  lay 
down  in  a  bath  of  sumach  liquor  at  2°  Tw.  for  four  hours  ;  then 
pass  into  a  bath  of  iron  liquor  at  2°  Tw.  for  ten  minutes ;  next 
dye  in  a  warm  bath  containing  1  oz.  Brilliant  green. 

24:.  Dark  Blue  on  Half- Woollens. — Dye  the  wool  by  boiling 
in  a  bath  of  3  ozs.  Naphthazine  blue,  10  ozs.  Glauber's  salt,  and 
2  ozs.  sulphuric  acid  ;  steep  in  a  bath  of  4  ozs.  sumach  extract  for 
four  hours,  pass  through  a  bath  of  iron  liquor  for  fifteen  minutes, 
then  dye  in  a  warm  bath  of  2  ozs.  Methylene  blue  B. 

25.  Blue  on  Half- Woollens. — Dye  in  a  bath  containing  2 
ozs.  Blackley  blue,  10  ozs.  Glauber's  salt,  and  2  ozs.  sulphuric 
acid  ;  treat  with  tannic  acid  as  described  above,  fix  in  a  bath  of 
nitrate  of  iron ;  then  dye  in  a  new  bath  with  New  blue  or 
Vacanceine  blue  at  a  hand  heat. 

26.  Crimson  and  Green  on  Half- Woollens.- — Dye  the  wool 
by  boiling  in  a  bath  of  2  ozs.  Scarlet  3R,,  1  oz.  Azocarmine,  10 
ozs.  Glauber's  salt,  and  2  ozs.  sulphuric  acid,  working  at  the  boil 
for  one  hour ;  rinse,  prepare  with  tannic  acid  and  tartar  emetic 
as  described  above,  and  then  dye  the  cotton  in  a  bath  of  1  oz. 
Brilliant  green  and  i  oz.  Auramine. 

27.  Green  and  Scarlet  on  Half- Woollens. — Dye  the  cotton 
by  boiling  in  a  bath  of  3  ozs.  Titan  scarlet  CB,  and  10  ozs.  salt ; 
then  dye  the  wool  by  boiling  in  a  bath  of  1  oz.  Acid  green,  10  ozs. 
Glauber's  salt,  and  2  ozs.  sulphuric  acid. 

28.  Blue  and  Yellow  on  Half- Woollens. — Dye  the  cotton 
by  boiling  in  a  bath  of  3  ozs.  Titan  yellow  Y,  and  10  ozs.  salt ; 
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then  dye  the  wool  by  boiling  in  a  bath  of  Ij  ozs.  Acid  blue  4S, 
10  ozs.  Glauber's  salt,  and  2  ozs.  sulphuric  acid,  working  at  the 
boil. 

29.  Black  on  Half- Woollens. — Prepare  a  dye  bath  for  100 
lbs.  weight  of  goods  with  i  lbs.  Union  black  B,  li  lbs.  Acid 
green  extra,  and  20  lbs.  Glauber's  salt. 

30.  Dark  Brown  on  Half-Woollens. —  The  dye  bath  is 
prepared  for  100  lbs.  weight  of  goods  with  1  lb.  Diamine  orange 
B,  1  lb.  Diamine  fast  yellow  B,  14  ozs.  Union  black  S,  1  lb. 
Diamine  brown  M,  ^  lb.  Indian  yellow  C,  and  20  lbs.  Glauber's 
salt ;  work  at  the  boil  to  shade. 

31.  Dark  Blue  on  Half- Woollens. — Make  the  dye  bath 
with  4  lbs.  Diamine  steel  blue  L,  13  ozs.  Diamine  fast  yellow  B, 
14  ozs.  Thiocarmine  E,  2^  ozs.  Indian  yellow  0,  and  20  lbs. 
Glauber's  salt,  these  quantities  being  for  100  lbs.  weight  of 
^oods. 

32.  Drab  on  Half- Woollens. — For  100  lbs.  weight  of  goods 
make  a  dye  bath  with  4|  ozs.  Diamine  orange  B,  h  oz.  Diamine  fast 
yellow  A,  1|  ozs.  Union  black  S,  i  oz.  iSTaphthol  blue  black,  and 
20  lbs.  Glauber's  salt,  the  bath  being  used  at  the  boil  to  shade. 

33.  Nut  Brown  on  Half- Woollens. — Make  the  dye  bath 
from  3^-  lbs.  Diamine  orange  B,  6^  ozs.  Union  black  S,  IJ  ozs. 
Diamine  bordeaux  B,  8  ozs.  Indian  yellow  G,  2J  ozs.  Kaphthol 
blue  black,  and  20  lbs.  Glauber's  salt,  for  K)0  lbs.  weight  of 
goods. 

34.  Dark  Navy  Blue  on  Half -Woollens. —For  100  lbs. 
weight  of  dresses  and  garments  prepare  a  dye  bath  with  2  lbs. 
Union  black  S,  2  lbs.  Oxydiamine  black  BM,  9^  ozs.  Naphthol 
blue  black,  4f  ozs.  Formyl  violet  S4B,  and  20  lbs.  Glauber's 
salt,  working  at  the  boil  to  shade. 

35.  Dark  Slate  on  Half- Woollens. — Make  the  dye  bath  for 
100  lbs.  weight  of  goods  from  ^  lb.  Diamine  orange  B,  6i  ozs. 
Union  black,  -h  oz.  Diamine  bordeaux  B,  2^  ozs.  Azo  red  A,  1^ 
ozs.  Naphthol  'blue  black,  and  20  lbs.  Glauber's  salt,  working  at 
the  boil  to  shade. 

36.  Deep  Plum  on  Half- Woollens. — The  dye  bath  for  100 
lbs.  weight  of  goods  is  made  from  2|  lbs.  Diamine  violet  N,  9| 
ozs.  Union  black,  1  lb.  Formyl  violet  S4B,  and  20  lbs.  Glauber's 
salt,  working  at  the  boil. 

37.  Fawn  Drab  on  Half- Woollens. — Work  100  lbs.  weight 
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of  goods  in  a  bath  made  from  3^  ozs.  Diamine  orange  B,  1  oz. 
Union  black,  ^  oz.  Diamine  bordeaux  B,  1  oz.  .Azo  red  A,  ^  oz. 
Naphthol  blue  black,  and  20  lbs.  Glauber's  salt. 

Generally  the  double  dyeing  of  half-woollens  may  be  carried 
out  in  the  same  way  as  the  double  dyeing  of  half-silks,  which 
has  been  described  on  p.  78,  et.  seq. 


8.  DYEING  OF  COTTON  GOODS. 

The  dyeing  of  cotton  dresses  and  other  cotton  fabrics  forms 
but  a  small  portion  of  the  work  of  a  general  jobbing  dyer,  most 
persons  thinking  a  cotton  dress  scarcely  worth  the  trouble  of  re- 
dyeing  ;  while  the  washing  of  them  is  so  simple  an  operation 
that  most  persons  can,  and  do,  undertake  that  work  themselves. 

The  introduction  of  the  so-called  Direct  series  of  dyes,  of 
which  Congo  red,  Benzopurpurine,  Titan  yellow.  Diamine  blue, 
and  Congo  brown  are  examples,  has  very  much  altered  the 
methods  of  cotton  dyeing,  and  has  placed  at  the  disposal  of  the 
garment  dyer  greater  facilities  for  the  dyeing  of  cotton  fabrics ; 
by  their  means  he  can  dye  a  great  variety  of  tints,  from  the 
palest  pinks  and  creams  to  the  deepest  reds  and  blacks ;  the 
number  of  dyestuffs  which  are  available  are  now,  although  they 
are  but  of  comparatively  recent  introduction,  so  numerous  that 
it  is  practically  impossible  in  a  work  like  the  present  to 
enumerate  them  all,  or  to  describe  the  infinite  variety  of  shades 
which  may  be  dyed  with  them. 

The  simplest  and  most  generally  applicable  process  for  their 
application  in  cotton  dyeing  is  to  dye  them  on  to  the  fabric  at 
the  boil  in  a  bath  which  contains  common  salt ;  for,  while  some 
will  give  brighter  shades  from  baths  which  contain  a  little  soap 
and  soda,  and  others  from  baths  which  contain  an  alkaline  salt, 
like  phosphate  of  soda  or  borax,  still  the  salt  method  is  good  for 
them  all. 

The  red  dyes  of  this  series  include  Titan  reds,  Titan  scarlets, 
Titan  pink,  the  Congo  reds,  the  Benzopurpurines,  the  Diamine 
reds  and  scarlets,  the  Azopurpurines,  with  which  shades  from 
bright  pinks  to  deep  crimson  shades  can  be  dyed.  The  Titan 
pinks  and  reds  give  shades  which  are  fast  to  acids,  and  fairly 
fast  to  washing ;  the  others  are  materially  changed  by  acids, 
even  dilute  ones,  in  general  becoming  blue,  the  colour  being, 
however,  restored  on  washing  with  soap  and  water.  On  the 
whole,  the  garment  dyer  will  do  well  to  use  the  Titan  reds  for 
any   cotton   dyeing    he  may   have   to   do,   as    these   have   the 
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advantage  of  being  fast  to  acids,  and  are  as  fast  to  washing  and 
light  as  any  of  the  other  direct  reds. 

The  yellows  are  pretty  numerous,  and  comprise  Titan  yellows, 
Tumierine,  Oxyphenine,  Clayton  yellow,  Chrysamine,  Chryso- 
phenine,  Thioflavine  S,  Diamine  Fast  yellow,  <tc.  These  can  all 
be  dyed  on  to  cotton  from  baths  containing  salt  or  phosphate  of 
soda ;  they  give  bright  shades ;  those  which  give  more  orange 
shades  of  yellow  (Titan  yellow  R,  Chrysamine)  are  excellent  for 
dyeing  cream  shades  on  lace  curtains,  <tc.  In  general,  the 
yellows  are  very  fast  to  light  and  washing ;  one  or  two,  as 
Oxyphenine  and  Thioflavine  S,  are  fast  to  alkalies ;  but  most  of 
them  are  turned  scarlet  by  alkalies,  and  on  being  washed  with 
too  alkaline  a  soaj)  are  reddened  thereby. 

The  blues  of  this  group  are  fairly  numerous,  and  comprise 
Titan  blues,  Titan  Como  blues,  Benzoazurines,  Congo  blues, 
Diamine  blues,  Columbia  blues,  drc.  They  give  the  best  results 
when  dyed  in  a  neutral  bath,  one  containing  either  salt  or 
Glauber's  salt.  In  general,  the  blues  so  dyed  are  fast  to  light ; 
many  of  them  resist  acids ;  some  are  reddened  by  alkalies ; 
while  nearly  all  of  them  are  fast  to  soaping  and  washing. 

The  blacks  comprise  Diamine  blacks,  Benzo  blacks,  Diazo 
blacks,  ic,  they  give,  in  general,  blacks  of  a  bluish  shade  ;  but, 
by  the  addition  of  a  little  yellow  dyestuff,  good  full  black  shades 
can  be  obtained.  They  are  usually  fast  to  acids,  washing,  and 
soaping,  and  by  their  use  the  garment  dyer  has  at  his  com- 
mand ready  means  of  obtaining  with  ease  good  blacks.  There 
is  one  feature  of  these  direct  blacks  that  is  very  valuable ;  Avhen, 
after  dyeing,  the  dyed  goods  are  treated  for  about  a  quarter 
of  an  hour  in  an  acid  solution  of  nitrite  of  soda,  the  colour 
which  is  on  the  fibre  becomes  diazotised,  as  it  is  called ;  if  now 
the  goods  are  passed  into  a  solution  of  phenylene  diamine,  or 
beta-naphthol,  full  and  fast  blacks  are  developed.  These 
•'ingrain"  blacks  are  much  faster  to  light,  acids,  and  soaping 
than  the  original  blacks. 

The  brown  direct  colours,  such  as  Titan  broAvns,  Benzo 
browns,  Congo  browns,  Toluylene  browns,  Chicago  browns. 
Diamine  browns.  Cotton  browns,  are  best  dyed  on  to  cotton 
from  salt  baths.  In  general,  they  are  not  so  satisfactory  in 
use  as  most  of  the  other  direct  colours,  inasmuch  as  they 
give  shades  of  a  loose  character.  Some  of  them,  the  Diamine 
browns,  Cotton  browns,  and  Diazo  browns,  can  be  diazotised 
and  developed  up  into  fast  browns.  The  direct  browns  dye 
shades  from  a  fawn  red  to  a  deep  walnut  brown,  although  the 
majority  dye  shades  resembling  those  dyed  with  Bismarck  brown. 
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The  other  Direct  colours  do  not  call  for  any  general  notice. 
In  the  recipes  which  follow  will  be  found  many  examples  of 
their  use.  In  these  recipes  will  also  be  found  full  details  for 
the  application  of  the  various  dyes  named  above. 

The  universal  method  of  applying  the  Direct  Colours  in  the 
dyeing  of  cotton  is  by  preparing  a  dye  bath  which  contains 
the  particular  dyestuff  which  is  being  used,  and  from  15  to  20 
per  cent,  of  the  weight  of  the  cotton  of  common  salt ;  the  goods 
may  be  entered  into  the  bath  while  the  latter  is  hot ;  but,  in 
any  case,  the  goods  are  boiled  for  one  hour  to  one  and  a-half 
hours ;  they  are  then  lifted,  rinsed,  and  dried.  In  but  few  cases 
is  the  dye  bath  exhausted  of  colour ;  in  all  cases  it  may  be 
used  again  and  again  for  further  lots  of  goods;  before  adding 
each  lot  there  is  added  to  the  bath  sufficient  water  to  make  it 
up  to  its  original  volume,  from  one-tenth  to  one-sixth  the  original 
quantity  of  salt  and  about  two-thirds  of  the  original  quantity 
of  dyestuff.  In  place  of  common  salt,  Glauber's  salt  may  be 
used.  Some  of  the  dyes — e.g.,  Benzopurpurine,  Hessian  purple, 
Azopurpurine — dye  best  in  an  alkaline  bath,  in  which  case  the 
dye  bath  contains  10  to  15  per  cent,  of  soda  crystals  and  2^  per 
cent,  of  soap.  Some  of  the  blues — e.g.,  Benzoazurine,  Diamine 
blue,  Congo  blue,  &c. — dye  best  in  a  bath  which  contains 
Glauber's  salt  and  soap.  The  Diamine  Colours  generally  dye 
best  in  a  bath  which  contains  15  per  cent,  of  Glauber's  salt  and 
5  per  cent,  of  soda.  The  yellows,  Chrysamine,  Chrysophenine, 
Clayton  yellow,  and  Oxyphenine,  dye  best  in  a  bath  Avhich 
contains  15  per  cent,  of  phosphate  of  soda  and  3  per  cent,  of 
soap. 

The  cotton  dyer  may  make  use  of  the  basic  series  of  coal-tar 
dyes,  which  comprises  such  colours  as  Magenta,  Safranine, 
Auramine,  Victoria  blue,  Nile  blue,  Vacanceine  blue,  Acridine 
orange,  Thioflavine  T,  Benzoflavine,  Brilliant  green.  Methyl 
violet,  &c.  These  require  the  cotton  to  be  mordanted  with 
tannic  acid  or  some  other  tannin  material  before  it  will  take 
the  dye.  The  usual  method  of  dyeing  is  to  first  treat  the 
cotton  in  a  bath  of  2  to  3  per  cent,  of  the  weight  of  the  cotton 
of  tannic  acid,  immersing  it  in  this  bath  at  a  temperature  of 
about  120°  to  150°  F,  for  three  to  four  hours;  some  dyers 
prepare  a  boiling  tannin  bath,  immerse  the  cotton  in  this,  and 
leave  it  in  until  the  bath  is  cold  or  but  lukewarm.  Next  the 
cotton  is  wrung  or  rinsed  and  then  passed  into  a  bath  of 
2  to  2|  per  cent,  of  tartar  emetic  or  some  other  antimony  salt ; 
this  bath  is  used  cold  and  the  cotton  is  treated  for  about  half 
an  hour,  after  which  it  is  taken  out,  then  rinsed  and  entered 
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into  the  dye  bath.  It  is  best  to  start  the  dye  bath  cold,  or  at 
a  hand  heat ;  then,  when  all  the  goods  are  entered,  to  raise  the 
heat  to  180°  or  190°  F.,  and  work  until  the  proper  shade  has 
been  obtained.  In  cases  where  dark  shades  are  being  dyed 
sumach  may  be  used  in  place  of  tannic  acid,  while,  in  dyeing 
browns,  myrabolams,  divi  divi,  cutch,  or  any  other  tannin 
material  may  be  applied.  In  the  dyeing  of  maroons  and  dark 
greens  the  tannin  on  the  cotton  may  be  fixed  by  passing 
through  a  bath  of  iron  liquor  or  copperas.  Examples  of  these 
various  plans  will  be  found  given  in  the  recipes  which  follow. 
The  principle  which  underlies  the  dyeing  of  cotton  with  the 
basic  colours  is  that  the  tannin,  having  a  natural  affinity  for 
the  cotton  fibre,  becomes  fixed  thereby ;  it  is  still,  however, 
in  a  rather  loose  state  and  much  can  be  washed  out  of  the 
cotton ;  so  that  if  such  tanned  cotton  were  immersed  in  a  dye 
bath  some  of  the  tannin  would  get  washed  away  from  the 
cotton,  resulting  in  the  production  of  weak  shades  and  other 
defects.  By  subsequently  immersing  the  tanned  cotton  in  a 
bath  containing  an  antimony,  iron,  or  some  other  metallic  salt, 
the  tannin  forms  an  insoluble  tannate  of  the  metal,  which  is 
firmly  fixed  on  the  fibre,  and,  therefore,  cannot  be  washed  out 
of  the  fibre  afterwards.  When  the  tanned  cotton  is  immersed 
in  the  dye  bath,  the  tannin  and  the  dye  combine  together  to 
form  an  insoluble  coloured  body,  a  colour  lake  it  is  called, 
which  is  fixed  on  the  fibre  by  the  double  affinity  of  the  tannin — 
on  the  one  hand  for  the  cotton  and,  on  the  other,  for  the 
antimony  or  other  metal  which  has  been  used  to  fix  the  tannin. 
When  light  tints  are  being  dyed  with  the  basic  colours  it  is 
important  to  use  the  best  tannin  or  tannic  acid  which  can  be 
bought  and  tartar  emetic.  Sumach  and  other  tannin  matters 
can  only  be  used  for  dyeing  dark  shades. 

The  cotton  dyer  of  former  times  made  extensive  use  of  the 
natural  dyestufis,  such  as  cutch,  gambler,  logwood,  Brazil  wood, 
fustic,  quercitron,  &c.,  in  the  dyeing  of  his  goods ;  these  are 
still  available  for  the  modern  dyer,  but,  nowadays,  are  by  no 
means  so  much  used  as  formerly,  the  introduction  of  the  groups 
of  coal-tar  colours  just  briefly  noticed  having  placed  in  the  hands 
of  dyers  easier  and  more  reliable  means  of  dyeing  than  what  the 
natural  dyestuffs  afford.  The  method  commonly  followed  by  the 
garment  dyer  in  working  with  the  natural  dyes  is  the  one  known 
as  the  stuffing  and  saddening  method.  The  goods  are  first  steeped 
for  a  longer  or  shorter  time  in  a  decoction  of  the  dyestuff  or 
dyestuffi? ;  then  they  are  passed  into  a  Imth  containing  some 
metallic  salt,  such  as  bichromate  of  potash,  iron  sulphate,  copper 
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sulphate,  &c.,  by  which  means  the  colour  is  developed  and  fixed 
upon  the  fibre.  This  two-bath  method  is  the  best  and  most 
economical,  and  gives  the  fastest  shades;  but  another  plan  is 
sometimes  followed,  and  that  is  to  mix  the  dyestuff  and  the 
mordant  together  in  one  bath  ;  this  method,  however,  results  in 
a  loss  of  colour  owing  to  the  precipitation  of  some  of  the  dye  to 
the  bottom  of  the  vat,  while  the  colour  thus  dyed  has  a  greater 
tendency  to  rub  off.  In  the  recipes  given  below  the  use  of  the 
natural  dyestuffs  will  be  found  described  in  detail. 

1.  Cream  on  Cotton  Curtains  or  Dresses.— Pleasant  shades 
of  cream  can  be  dyed  on  cotton  in  a  bath  containing  a  little 
borax  and  a  small  quantity  of  either  Titan  yellow  R,  Toluylene 
orange  G,  or  Chrysamine  R.  Use  as  little  of  the  dyestuff"  as 
possible. 

2.  Salmon  on  Cotton  Fabrics. — Prepare  a  dye  bath  with 
I  oz.  Titan  brown  O  and  10  ozs.  common  salt,  working  at 
the  boil  for  one  hour.     This  gives  a  brownish  shade  of  salmon. 

3.  Salmon  on  Cotton  Goods. — Use  I  oz.  Salmon  red  and 
10  ozs.  phosphate  of  soda.  A  good  bright  shade  of  salmon  of  a 
reddish  hue  is  obtained  by  following  this  recipe. 

4.  Pink  on  Cotton. — A  fine  pink  is  dyed  in  a  bath  con- 
taining 1  oz.  Titan  pink  3B,  and  10  ozs.  common  salt,  working 
at  the  boil  to  shade.  This  pink  is  fast  to  washing,  and,  though 
it  will  stand  exposure  to  light  fairly  well,  yet  is  not  quite  fast. 

5.  Pink  on  Cotton. — Make  a  dye  bath  with  ^  oz.  Erika  B, 
1  oz.  soap,  and  10  ozs.  common  salt,  working  at  the  boil  to  shade. 
This  yields  a  very  fine  fast  pink. 

6.  Orange  on  Cotton.— Prepare  the  dye  bath  with  3  ozs. 
Titan  orange  and  20  ozs.  salt,  working  at  the  boil  to  shade. 

7.  Navy  Blue  on  Cotton. — Prepare  a  dye  bath  with  3  ozs. 
Titan  navy  R  and  15  ozs.  common  salt,  working  at  the  boil  for 
one  hour. 

8.  Navy  Blue  on  Cotton. —  The  dye  bath  is  made  with 
3  ozs.  Benzoazurine  R,  2  ozs.  soap,  and  10  ozs.  Glauber's  salt, 
working  at  the  boil  for  one  hour. 

9.  Yellow  on  Cotton. — Prepare  a  dye  bath  with  2  ozs, 
Chrysophenine,  1  oz.  soap,  and  10  ozs.  phosphate  of  soda, 
working  at  the  boil  for  one  hour. 

10.  Yellow  on  Cotton. — Prepare  the  dye  bath  with  2  ozs. 
Titan  yellow  Y,  and  15  ozs.  salt,  working  at  the  boil. 
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11.  Yellow  on  Cotton. — First  mordant  the  cotton  by  steep- 
ing in  a  bath  of  3  ozs.  tannic  acid  at  a  temperature  of  about 
180°  P.  for  four  hours ;  then  lift,  rinse,  and  pass  into  a  cold  bath 
of  2  ozs.  tartar  emetic  for  half  an  hour ;  after  rinsing,  dye  in  a 
bath  at  from  170°  to  lbO°F.,  which  contains  1  oz.  Auramine  II, 
or  Canary  for  a  chrome  yellow  shade.  If  a  lemon  or  greenish 
tone  yellow  is  wanted,  substitute  Auramine  G,  Canary  GG,  or 
Thioflavine  T. 

12.  Yellow  on  Cotton. — Prepare  the  dye  bath  with  1 J  ozs. 
Oxyphenine  and  1.5  ozs.  salt,  working  at  the  boil  for  one  hour. 

13.  Buff  on  Cotton.  — A  very  fast  shade  is  dyed  by  the 
following  process  : — Prepare  a  bath  with  2  lbs.  copperas  at  a 
band  heat ;  in  this  work  the  goods  for  about  half  an  hour ;  then 
lift  and  pass  into  lime  water  for  a  quarter  of  an  hour ;  then  hang 
for  two  hours,  or  until  dry.  If  the  shade  of  buff  be  not  deep 
enough  repeat  the  operations. 

14.  Scarlet  on  Cotton. — Mordant  the  cotton  as  described 
in  recipe  No.  11  ;  then  dye  in  a  new  bath  which  contains  1  oz. 
Safranine  Prima  and  h  oz.  Auramine  II.  By  varying  the 
proportions  of  the  Safranine  and  the  Auramine,  various  shades 
of  scarlet  can  be  obtained,  from  bluish  to  yellowish  in  hue. 
Auramine  G  will  give  brighter  and  yellower  shades  than 
Auramine  II. 

15.  Maroon  on  Cotton.  —  Prepare  a  bath  with  2  lbs. 
sumach,  and  work  the  goods  in  this  for  one  hour  at  about  170°  F. ; 
then  rinse  lightly  and  pass  into  a  bath  of  1  pint  of  iron  liquor 
for  half  an  hour;  finally,  dye  in  a  fresh  bath  at  about  180°  F, 
with  1  oz.  Magenta  B. 

16.  Peacock  Blue  on  Cotton. — First  treat  in  a  bath  of 
sumach  as  described  in  the  last  recipe;  if  deep  shades  are  desired, 
it  is  best  to  allow  the  goods  to  steep  in  the  bath  over  night. 
Next  day  pass  into  a  bath  containing  4  ozs.  copperas  and  4  ozs. 
tin  crystals.  Next  pass  into  a  fresh  dye  bath  containing  2  ozs. 
Brilliant  green,  J  oz.  Methyl  violet  B,  and  6  ozs.  logwood, 
working  at  about  180°  F.  to  shade. 

17.  Deep  Blue  on  Cotton. — Mordant  the  cotton  goods  by 
passing  through  baths  of  sumach  and  iron  liquor  as  described  in 
previous  recipes;  then  dye  in  a  bath  containing  either  New 
Blue  or  Vacanceine  blue. 

18.  Bright  Blue  on  Cotton.  —  Mordant  the  cotton  by 
working  in  a  bath  of  3   ozs.  tannic  acid  at  180°  F.  for   two  to 
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three  hours ;  dye  in  a  fresh  bath  containing  2  ozs.  New  Methy- 
lene blue  N,  at  180°  F.  to  shade ;  then  rinse  and  dry.  In  place 
of  the  dyestuflf  just  named  there  may  be  used  New  Victoria  blue, 
Nile  blue,  Capri  blue,  or  Cresyl  Fast  blue,  all  of  which  give 
bright  blue  shades  of  various  tones. 

19.  Navy  Blue  on  Cotton. — Mordant  with  tannic  acid  and 
tartar  emetic  as  in  the  last  recipe,  and  dye  with  New  blue  red 
shade. 

20.  Black  on  Cotton. — Steep  in  a  bath  made  from  12  ozs. 
cutch  and  1  oz.  bluestone  for  five  hours,  or  overnight,  the  goods 
being  entered  at  a  temperature  of  about  150°  F.  Next  work 
for  fifteen  minutes  in  a  bath  of  1  oz.  bichromate  of  potash  ;  lift, 
rinse,  and  dye  in  a  new  bath  containing  2  lbs.  logwood  and  ^  lb. 
fustic,  working  for  forty-five  minutes  at  180^  F. ;  then  lift,  and 
add  4  ozs.  copperas,  re-enter  the  goods  and  work  for  two  hours 
longer  without  further  heating. 

21.  Black  on  Cotton. —  Prepare  a  dye  bath  with  5  ozs. 
Diamine  black  BO,  i  oz.  Titan  yellow  R,  15  ozs.  Glauber's  salt, 
and  1  oz.  soap;  work  the  goods  in  this  at  the  boil  for  one  hour; 
then  lift,  rinse,  pass  into  a  cold  bath  made  from  2  ozs,  nitrite 
of  soda  and  3  ozs.  hydrochloric  acid,  and  work  for  fifteen 
minutes ;  again  lift  and  pass  into  a  solution  of  2  ozs.  phenylene 
diamine  in  dilute  hydrochloric  acid  and  work  for  twenty  minutes ; 
then  lift,  rinse  well,  and  dry.  This  black  is  a  very  fast  full 
black,  and  has  the  advantage  over  logwood  blacks  of  leaving  the 
goods  with  a  soft  feeling. 

22.  Black  on  Cotton. — Prepare  a  decoction  of  1  lb.  sumach 
and  steep  the  goods  in  this  for  six  hours,  or  overnight;  then 
pass  into  a  bath  of  iron  liquor  at  2°  Tw.  for  half  an  hour.  Next 
prepare  a  bath  with  4  ozs.  Diamine  black  RO,  h  oz.  Tur- 
merine,  10  ozs.  Glauber's  salts,  and  1  oz.  soap ;  work  at  the 
boil  for  one  hour.  In  place  of  the  black  just  named  there  may 
be  used  Benzo  black  S,  or  Fast  cotton  black,  or  Oxydiamine 
black  N. 

23.  Black  on  Cotton. — Prepare  a  bath  from  1  lb.  logwood, 
6  ozs.  fustic,  and  i  lb,  sumach  ;  heat  to  150°  F.,  enter  the  goods, 
and  work  for  three  hours  at  that  temperature ;  then  pass  into 
a  bath  of  iron  liquor  at  4°  Tw.  for  three-quarters  to  one  hour; 
next  hang  in  the  air  for  one  hour  to  develop  the  black.  Should 
the  shade  not  come  up  deep  enough,  work  the  goods  again  in 
the  old  baths  until  they  have  become  dyed  a  good  black. 
Copperas  may  be  used  in  the  place  of  the  iron  liquor,  but  it 
does  not  give  as  good  a  black. 
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24.  Aniline  Black  on  Cotton. — Aniline  black,  when  well 
dyed,  is  one  of  the  best  and  fastest  blacks  known ;  but,  at  the 
same  time,  it  is  the  most  difficult  to  dye  successfully ;  when  not 
properly  developed  it  has  a  most  troublesome  tendency  to  turn 
green  by  exposure  to  air  and  wear,  especially  in  the  atmosphere 
of  towns.  It  is  a  black  which  cannot  be  recommended  to  the 
garment  dyer,  and  he  will  be  well  advised  to  leave  it  alone. 
The  following  plan  gives  a  good  black.  Prepare  a  bath  with 
40  gallons  of  water,  2  lbs.  aniline  salt,  and  \  lb.  sulphuric  acid; 
work  the  goods  in  this  for  an  hour,  then  pass  into  a  bath  con- 
taining 1  lb.  bichromate  of  potash,  \  pint  nitrate  of  iron,  and 
i  lb.  sulphuric  acid ;  work  for  half  an  hour,  then  lift,  wash,  and 
dry.  Should  the  black  so  obtained  not  be  deep  enough,  repeat 
the  operations.  It  is  very  important  that  the  final  washing  be 
thoroughly  done,  so  that  all  traces  of  free  acid  are  washed  out ; 
it  has  been  observed  that  aniline  black  greens  quicker  when 
free  acid  is  present  than  when  it  is  absent.  Passing  through  a 
weak  soda  bath  is  a  good  thing;  it  has,  however,  a  tendency  to 
blue  the  shade  of  the  black  a  little.  The  aniline  bath  is  not 
exhausted,  but  may  be  used  again  for  another  lot  of  cotton 
goods  when  about  half  the  quantity  of  aniline  salt  has  been 
added.  The  number  of  recipes  which  have  been  given  from 
time  to  time  for  the  production  of  aniline  black  is  large  and 
varied,  but  it  will  serve  no  good  purpose  to  give  any  other  than 
the  one  given  above. 

Blacks  may  be  dyed  on  to  cotton  by  other  processes,  but 
those  already  given  will  be  found  by  garment  dyers  to  be  quite 
sufficient  for  all  practical  purposes.  The  method  of  dyeing 
described  in  recipe  ^o.  21  will  be  found  to  be  perhaps  the  most 
convenient  to  use  and  to  give  the  most  satisfactory  results, 

25,  Brown  on  Cotton. — A  yellowish  tone  brown  is  obtained 
by  the  following  process : — Prepare  a  bath  from  6  ozs.  cutch 
and  1^  ozs,  hluestone;  in  this  steep  the  goods  for  four  hours 
at  a  temperature  of  140'  F.  Next  pass  into  a  warm  bath  of 
1^  ozs,  bichromate  of  potash,  working  in  this  for  half  an  hour; 
then  pass  into  a  dye  bath  containing  a  \  oz.  Bismarck  brown 
Y  at  about  170''  F,  for  half  an  hour, 

2Q.  Bright  Red  Brown  on  Cotton. — Proceed  as  in  the  above 
recipe,  but  in  the  final  dye  bath  use  f  oz,  Bismarck  brown  R. 

27,  Walnut  Brown  on  Cotton. — Prepare  a  dye  bath  with 
1|  ozs.  Titan  brown  Y,  H  ozs.  Titan  blue  3B,  and  20  ozs,  salt, 
working  at  the  boil  for  one  hour, 

28,  Walnut  Brown  on  Cotton. — Prepare  a  bath  with  6  ozs. 
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Benzo   brown    NB,    |   oz.   Benzoazurine    R,    and    20    ozs.   salt, 
"working  at  the  boil  for  one  Lour. 

29.  Dark  Brown  on  Cotton. — Prepare  a  bath  from  1  lb. 
sumach;  in  this,  steep  the  cotton  for  five  to  six  hours;  pass 
into  a  bath  of  iron  liquor  at  about  2°  Twaddell  for  one  and  a-half 
to  two  hours ;  then  rinse  and  re-enter  into  the  sumach  bath  for 
one  hour,  and,  finally,  dye  in  a  new  bath  with  1  oz.  Bismarck 
brown  R. 

30.  Cherry  Brown  on  Cotton.  —  Steep  for  four  to  five 
hours  in  a  bath  made  from  |  lb.  cutch  and  1^  ozs.  bluestone  at  a 
hand  heat;  then  pass  into  a  warm  bath  containing  1  oz.  bi- 
chromate of  potash,  working  in  this  for  fifteen  to  twenty  minutes; 
then  rinse,  pass  into  a  cold  bath  of  i  lb.  alum  for  half  an  hour, 
and,  finally,  dye  in  a  bath  at  170°  F.  containing  h  lb.  Brazil 
wood,  I  lb.  logwood,  and  i  oz.  Bismarck  brown  to  shade. 

31.  Brown  on  Cotton. — A  very  favourite  method  of  dyeing 
browns  is  the  following : — Prepare  a  bath  from  4  lbs.  sumach, 
steep  the  goods  in  this  for  six  to  eight  hours  or  overnight,  pass 
into  a  hand  warm  bath  of  iron  liquor  at  4°  Twaddell  for  two 
hours,  then  dye  in  a  bath  containing  2  ozs.  Bismarck  brown  Y 
and  ^  lb.  logwood,  at  about  180°  F. 

32.  Brown  on  Cotton.  —  Prepare  a  dye  bath  with  4  ozs. 
Cotton  brown  N  and  20  ozs.  salt ;  in  this,  dye  the  cotton  for  an 
hour  at  the  boil ;  lift,  wash,  and  pass  into  a  cold  bath  of  2  ozs. 
sodium  nitrite  and  3  ozs.  hydrochloric  acid  for  twenty  minutes ; 
then  lift  and  pass  into  a  bath  made  from  3  ozs.  phenylene  dia- 
mine dissolved  in  dilute  hydrochloric  acid,  this  bath  being  used 
cold,  and  the  goods  worked  in  it  for  half  an  hour.  If  Diamine 
Cutch,  or  Diamine  brown  M,  or  Diamine  brown  V  be  used  in 
place  of  the  Cotton  brown  N,  other  shades  of  brown  may  be 
obtained.  These  diazotising  processes  of  dyeing  are  quite  a 
recent  introduction  into  the  art  of  dyeing ;  they  are  well  worth 
the  attention  of  garment  dyers  for  dyeing  cotton  goods;  they 
give  fast  shades,  leave  the  cotton  soft  and  supple,  aud  anj  not 
difficult;  the  points  to  pay  most  attention  to  are  obtaining  a 
good  full  bottom  with  the  dyestufi";  using  the  sodium  nitrite 
bath,  in  which  the  diazotising  takes  place,  perfectly  cold,  the 
colder  the  better ;  to  pass  the  goods  immediately  from  the  dia- 
zotising bath  into  the  final  bath  in  which  the  new  colour  is 
developed,  rinsing,  however,  between  the  two  baths;  do  not 
expose  the  goods  after  being  taken  out  of  the  sodium  nitrite 
bath  to  a  strong  light.  In  the  two  recipes  which  have  been 
given  above,  Nos.  21  and  32,  phenylene  diamine  has  been  given 
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as  a  developer  :  besides  this  body  others  may  be  used  resulting 
in  the  production  of  other  shades  of  blue,  black,  or  brown,  accord- 
ing to  the  dyestufF  or  the  developer  which  is  used.  For  fuller 
details  as  to  dyestuffs  which  are  available  for  use  in  this  method 
of  dyeing,  the  various  developers  which  may  be  used  and  the 
colours  they  give,  reference  may  be  made  to  the  pages  oil  he 
Dyer  and  Calico  Printer.  Neither  the  dye  bath,  the  diazotising 
bath,  nor  the  developing  bath  are  exhausted  of  colour  or  material; 
they  may,  therefore,  be  kept  as  standing  baths,  and  only  require 
the  addition  of  about  half  the  quantities  of  material  specified  in 
the  recipes  for  each  successive  lot  of  cotton  goods  which  may  be 
dyed  in  them. 

33.  Sea  Green  on  Cotton.  —  Prepare  a  dye  bath  with  a 
\  oz.  Columbia  grf-en,  15  ozs.  Glauber's  salt,  and  1^  ozs.  soap; 
work  the  goods  in  this  at  the  boil  for  an  hour. 

34.  Russia  Green  on  Cotton.  —  Prepare  a  dye  bath  with 
4  ozs.  Columbia  green,  15  ozs.  Glauber's  salt,  and  \\  ozs.  soap, 
working  at  the  boil  for  an  hour. 

35.  Sea  Green  on  Cotton. — First  mordant  the  cotton  with 
tannic  acid  and  tartar  emetic,  as  described  above  ;  then  dye  at 
about  180°  F.  in  a  bath  which  contains  f  oz.  Diazine  green. 

36.  Green  on  cotton. — First  mordant  the  cotton  goods  with 
tannic  acid  and  tartar  emetic ;  then  dye  in  a  new  bath  with 
1  oz.  Brilliant  green  and  \  oz.  Auramine  II.  Besides  Brilliant 
green  there  may  be  used  Malachite  green  and  other  aniline 
greens  without  materially  modifying  the  shade.  In  place  of 
Auramine,  Benzoflavine,  or  Thioflavine  T  may  be  used  as  the 
toning  colour.  By  varying  the  proportions  of  the  two  dyes  a 
great  variety  of  shades  of  green,  from  a  very  yellowish  to  a  very 
bluish  green,  may  be  obtained ;  many  recipes  for  the  production 
of  greens  of  various  hues  might  be  given,  involving  the  use  of 
the  two  dves  named  above ;  it  is  thought,  however,  that  the 
dyer  will  find  the  above  hints  as  to  the  use  of  the  dyes  quite 
sufficient  for  all  practical  purposes. 

37.  Deep  Green  on  Cotton. — First  .mordant  the  cotton  by 
steeping  in  a  bath  of  sumach  liquor  over  night;  then  fix,  by 
passing  through  a  bath  of  iron  liquor ;  tinaUy,  dye  in  a  new 
bath  with  1  oz.  Brilliant  green. 

38.  Olive  Green  on  Cotton. — First  mordant  with  tannic 
acid  and  tartar  emetic  as  usual;  then  dye  in  a  new  bath  contain- 
ing 1  oz.  Brilliant  green  and  1  oz.  Bismarck  brown. 

39.  Deep    Olive    Green   on  Cotton. — Mordant  the  cotton 
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with  sumach  and  iron  liquour,  as  described  above;  then  dye  in  a 
new  bath  with  1  oz.  Brilliant  green  and  1  oz.  Bismarck  brown. 
The  stronger  the  sumach  bath,  the  deeper  will  the  resulting 
colour  be ;  while,  by  adding  a  little  Auramine  to  the  dye  bath^ 
the  shade  will  be  brightened. 

40.  Bronze  Green  on  Cotton.— Mordant  with  sumach  and 
iron  as  before;  then  dye  in  a  bath  of  1  oz.  Brilliant  green, 
14  ozs.  Bismarck  brown,  4  ozs.  fustic  extract,  and  U  ozs.  blue- 
stone,  working  at  about  180°  F.  for  one  and  a-half  hours;  then 
lift,  wash,  and  dry. 

41.  Violet  on  Cotton  Goods.— Mordant  with  tannic  acid 
and  tartar  emetic ;  then  dye  in  a  bath  with  1  oz.  Methyl  violet, 
working  at  a  hand  heat.  By  using  various  brands  of  the  violet 
dye,  a  great  variety  of  violet  shades  can  be  dyed  on  cotton 
(see  p.  74). 

42.  Dark  Violet  on  Cotton.— Mordant  the  cotton  goods  with 
sumach  and  iron  liquor;  then  dye  in  a  new  bath  at  about 
180°  F.  with  1  oz.  Methyl  violet  2B. 

43.  Puce  on  Cotton.— Mordant  with  sumach  and  iron  liquor- 
then  dye  in  a  new  bath  with  1  oz.  Methyl  violet  2R.  ' 

44.  Puce  on  Cotton.— Prepare  the  dye  bath  with  3  ozs 
Diamine  violet  V,  15  ozs.  Glauber's  salt,  and  3  ozs.  soap 
working  at  the  boil  for  one  hour.  Congo  Corinth  may  also  be 
used  to  produce  puce  shades  in  a  similar  way. 

45.  Lilac  on  Cotton  can  be  got  by  mordanting  with  tannic 
acid  and  tartar  emetic,  and  then  dyeing  with  a  little  Methyl 
violet  R ;  if  too  red,  tone  by  adding  a  little  Methyl  violet  3B. 

46.  Grey  on  Cotton.— A  very  fast  grey  can  be  got  by 
boiling  for  one  hour  in  a  bath  containing  2  ozs.  Sterosine  <rrey 
and  15  ozs.  salt.  By  using  more  or  less  of  the  dyestuff  various 
shades  of  grey  can  be  obtained,  while,  by  adding  a  little  Titan 
scarlet  CB,  Titan  blue  E,  or  Titan  yellow  Y,  a  variety  of 
aitterent  tints  can  be  readily  produced.  . 

9.  LINEN  GOODS. 

Linen  can  be  treated  in  dyeing  by  precisely  the  same  methods 
as  cotton,  from  which  it  differs  but  little  in  its  dyeing  properties; 
If  anything  it  takes  the  basic  dyes  rather  more  easily  Care 
must  be  taken  to  see  that  the  goods  are  quite  clean  and  free 
irom  grease. 
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10.  JUTE  GOODS. 

The  garment  dyer  rarely  comes  across  these ;  should  he  do  so, 
he  can  employ  the  same  recipes  as  for  cotton ;  in  dyeing  bright 
shades  with  the  basic  coal-tar  colours  it  is  not  necessary  to 
mordant  the  jute  with  tannic  acid  or  tartar  emetic.  Reference 
may  be  made  to  The  Dyer  and  Calico  Printer  for  1894-95  for 
much  information  on  jute  dyeing. 


11.  WOOL-SILK  (GLORIA-SILK)  GOODS. 

These  goods  have  come  largely  into  use  of  late,  and  are  woven 
from  both  wool  and  silk  in  either  plain  cloths  or  fancy  fabrics 
with  various  designs.  They  are  dyed  with  acid  dyes  much  after 
the  manner  of  ordinary  wool  or  silk  fabrics,  and  the  recipes 
given  under  those  headings.  In  The  Dyer  and  Calico  Printer 
for  October,  1900,  will  be  found  a  very  useful  article  on  this 
subject. 
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CHAPTER  IV. 
BLEACHING  OF  TEXTILE  FIBRES. 

The  garment  dyer  may  occasionally  have  goods  sent  to  him 
which  are  to  be  made  white  or  which  require  bleaching ;  some 
instructions  as  to  methods  of  procedure  will,  thei'efore,  be 
acceptable.  Generally  speaking,  all  vegetable  fibres  may  be 
treated  in  the  same  way ;  cotton  is  the  easiest  to  bleach,  then, 
comes  linen  (which  fibre  requires  to  be  treated  much  more  often 
and  with  stronger  liquors  than  does  cotton),  while  jute  is  more 
difficult  to  deal  with  than  either  cotton  or  linen.  Other  vege- 
table fibres  are  rarely  met  with.  Wool  and  silk  are  the  only 
two  animal  fibres  which  the  garment  or  job  dyer  is  likely  to 
meet ;  these  may  be  treated  much  in  the  same  manner.  The 
chief  agent  employed  in  the  bleaching  of  vegetable  fibres  is 
chloride  of  lime  (bleaching  powder) ;  this,  however,  cannot  be 
used  on  animal  fibres,  on  account  of  the  disintegrating  efiect 
it  has ;  for  these,  either  peroxide  of  hydrogen,  or  peroxide  of 
sodium,  or  sulphurous  acid  are  available. 

BLEACHING  OF  VEGETABLE  FIBRES. 

For  the  purpose  of  bleaching  cotton,  linen,  jute,  or  other 
vegetable  fibres,  the  following  process  is  available ;  cotton  is  the 
easiest  to  bleach,  and  good  results  will  be  obtained  if  the 
directions  given  are  followed  out ;  linen  and  jute  are  much  more 
troublesome  to  deal  with,  and  it  may  be  found  necessary  to 
repeat  the  operations  before  a  satisfactory  white  is  obtained. 

1.  Prepare  a  liquor  from  2  lbs.  caustic  soda  and  3  lbs.  soap  for 
100  lbs.  of  goods,  using  from  120  to  150  gallons  of  water;  in  this 
boil  the  goods  for  two  to  three  hours,  turning  them  over  at 
intervals  and  always  taking  care  that  the  goods  are  Avell  im- 
mersed in  the  liquor ;  then  take  them  out  and  rinse  them 
tiioroughly  with  water.  It  is  important  that  the  caustic  soda 
be  thoroughly  dissolved,  and  only  a  perfectly  clear  solution 
used,  or,  otherwise,  damage  to  the  goods  may  result.  So  long 
as  the  goods  are  well  below  the  surface  of  the  boiling  liquor  no 
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damage  will  result;  but,  should  any  portions  project  above  t-he 
surface,  then  such  portions  are  liable  to  become  tendered. 

2.  Bleaching. — Prepare  a  perfectly  clear  solution  of  bleaching 
powder  of  a  strength  of  H°  Tw.,  stronger  liquors  are  not  de- 
sirable or  necessary.  This  liquor  is  used  cold ;  warm  liquors, 
although  quicker  in  action  have,  however,  too  great  a  tendency 
to  tender  the  fibre.  In  this  bleaching  liquor  immerse  the  goods 
for  about  one  hour,  then  lift  them  out,  wring  out  the  surplus 
liquor  and  lay  them  on  one  side  for  three  hours.  Yery  great 
care  must  be  taken  that  no  particles  of  undissolved  bleaching 
powder  are  allowed  to  remain  in  the  liquor,  or  otherwise  these 
getting  on  to  the  goods  will  cause  holes  to  be  produced  in  them 
wherever  they  fix  themselves. 

Next,  after  having  been  passed  through  the  bleaching  liquor 
and  allowed  to  lie,  the  goods  are  passed  into  a  weak  bath  of 
hydrochloric  acid,  of  about  1°  Tw.,  being  turned  in  this  for 
about  ten  minutes;  after  which  they  are  well  washed  in  clean 
water,  dried,  and  finished.  It  is  important  that  ^le  washing  be 
thoroughly  done,  or  otherwise  any  acid  or  chlorine  left  in  the 
goods  will  surely  lead  to  their  destruction. 

BLEACHING  OF  SILK.— The  following  process,  depending 
upon  the  action  of  peroxide  of  hydrogen,  will  be  found  the  best 
and  safest  pi'ocess  for  the  garment  dyer  to  apply  to  silk  goods. 
The  quantities  named  below  are  adapted  to  be  used  for  10  lbs. 
of  silk;  for  smaller  quantities  proportionately  less  must  be  used. 
Make  a  bath  with  46  gallons  of  water,  2  gallons  of  10  volume 
peroxide  of  hydrogen,  and  sufiicient  liquor  ammonia  to  make  the 
bath  faintly  alkaline.  Into  this  bath  the  silk  is  placed  and 
allowed  to  remain  for  twelve  hours,  being  turned  over  from 
time  to  time;  then  the  bath  is  heated  to  120° F.  for  two  to  three 
hours,  when,  as  a  rule,  the  silk  will  have  become  of  a  good  white 
colour;  if  not  white  enough,  the  process  may  be  repeated  in  the 
same  bath,  adding  perhaps  a  little  more  peroxide  of  hydrogen 
to  strengthen  it.  The  addition  of  the  alkali  makes  the  bath 
more  stable  and,  therefore,  rather  more  economical  in  use. 

It  is  not  necessary  to  add  anything  to  this  bath,  although 
some  users  do  so,  adding  such  bodies  as  silicate  of  soda,  phos- 
phate of  soda,  &c. 

Silk  may  also  be  bleached  by  exposing  it  to  the  fumes  of 
sulphurous  acid  gas  evolved  on  burning  sulphur,  but  this 
method  is  an  inconvenient  one  unless  some  place  has  been  con- 
structed specially  for  its  use;  therefore,  garment  dyers  generally 
avoid  using  it.  The  sulphur  method  of  bleaching  here  hinted 
at  has  one  defect  that  may  be  mentioned — viz.,  the  white  ob- 
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tained  by  it  is  not  a  permanent  one,  the  original  colour  beino' 
restored  on  the  first  washing  of  the  goods. 

A  more  modern  process  of  silk  bleaching  is  by  the  use  of 
bisulphite  of  soda.  To  prepare  the  bleaching  liquor  6^  gallons 
of  the  ordinary  commercial  liquid  bisulphite  of  soda  is  poured 
over  12  lbs.  of  zinc  dust  which  has  been  previously  mixed  with 
water  into  a  thin  paste ;  after  thoroxigh  mixing,  the  mass  is 
allowed  to  stand  for  twelve  hours  in  a  cool  place.  By  the  inter- 
action of  the  bisulphite  of  soda  and  the  zinc,  hydrosulphite  of 
soda  is  formed  along  with  the  sulphites  of  soda  and  zinc ;  these 
latter  bodies  crystallise  out ;  they  are  separated  from  the  liquor 
as  far  as  possible.  Care  must  be  taken  not  to  expose  the  liquor 
too  much  to  the  air  or  to  agitate  it  too  much,  or  oxidation  will 
set  in  and  it  loses  its  bleaching  powers.  To  use  this  liquid  as  a 
bleaching  agent,  it  is  mixed  with  an  equal  volume  of  water ; 
the  silk,  which  has  been  previously  scoured  to  free  it  from 
grease,  is  then  placed  in  and  allowed  to  remain  for  six  hours ; 
after  which  it  is  taken  out,  drained,  washed,  and  dried.  If 
the  colour  is  not  quite  white  enough  the  operation  may  be 
repeated. 

If,  after  the  silk  has  been  bleached  in  the  manner  just 
described,  it  is  passed  into  a  weak  alkaline  bath  of  peroxide  of 
hydrogen,  the  effect  is  to  increase  the  whiteness  and  to  make 
the  bleach  more  permanent  by  destroying  the  sulphurous  acid 
which  may  linger  in  the  fabric,  and  converting  it  into  sulphuric 
acid,  which  is  washed  away  in  the  subsequent  cleansing  oper- 
ations. 

It  may  be  added  here  that  sulphurous  acid  bleaches  V^y  entering 
into  combination  with  the  colouring  matter  present  in  the  silk 
and  forming  with  it  a  colourless  compound ;  thus  the  colouring 
matter  is  not  actually  destroyed,  as  is  the  case  when  bleaching 
is  effected  by  oxidising  agents,  such  as  chlorine  or  peroxide  of 
hydrogen  or  peroxide  of  sodium,  but  is  left  in  the  fabric  in  a 
latent  condition ;  if  the  sulphurous  acid  present  with  it  is 
neutralised  then  the  original  colouring  matter  again  exerts  itself 
and  shows  that  it  is  still  present  in  the  fabric.  This  explains 
how  it  is  that  when  wool  or  silk  articles  are  bleached  by  the 
sulphur  processes  the  colour  comes  back  again  on  washing.  By 
subsequently  destroying  the  sulphurous  acid  in  the  manner  in- 
dicated above,  the  original  colouring  matter  is  destroyed  and 
so  the  bleach  is  rendered  a  permanent  one. 

Recently,  a  new  bleaching  agent  has  been  introduced,  which 
will  find  applications  in  the  bleaching  of  silk,  wool,  and  other 
animal  fibres.     This  is  the  peroxide  of  sodium  of  the  Aluminium 
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Metal  Co.,  of  Oldbury,  near  Birmingham.  This  body  occurs  in 
the  form  of  a  greyish-white  powder,  having  a  composition 
approximating  to  the  formula  lsa,.,0.-,.  When  thro\m  on  to 
water  it  dissolves  with  great  energy;  generally  a  hissing  sound 
is  produced  and  considerable  heat  is  developed  ;  the  solution 
has  strongly  alkaline  properties.  When  an  acid  is  added  to  the 
solution,  a  neutral  sodium  salt  is  obtained  along  with  a  solution 
of  hydrogen  peroxide  ;  this  solution  has  strong  bleaching  pro- 
perties. Owing  to  the  strongly  alkaline  character  of  the  solution 
of  sodium  peroxide  it  cannot  well  be  used  in  bleaching  silk; 
but,  by  taking  advantage  of  the  fact  that  by  adding  magnesium 
sulphate  to  the  solution,  an  action  is  set  up  which  results  in  the 
formation  of  insoluble  magnesium  hydroxide,  sodium  sulphate, 
and  a  neutral  solution  of  peroxide  of  hydrogen,  a  bleaching 
bath  for  silk  may  be  made.  The  details  of  the  process  are  as 
follows: — 3  lbs.  of  Epsom  salts  (crystallised  magnesium  sulphate) 
are  dissolved  in  20  gallons  of  water;  into  the  solution  is  thrown, 
in  small  quantities  at  a  time,  1  lb.  of  sodium  peroxide ;  when 
all  is  added,  the  bath  so  made  is  heated  to  180°  F.,  the  sUk 
entered  and  turned  over  for  three-quarters  to  one  hour;  then 
the  bath  is  brought  to  the  boil  and  maintained  at  that  heat  for 
one  to  one  and  a-half  hours;  after  which  the  silk  is  taken  out 
of  the  bath,  and  pressed  into  a  weak  sulphuric  acid  bath,  then 
well  rinsed  and  dried.  1  lb.  of  sodium  peroxide  will  bleach 
from  10  to  12  times  its  weight  of  silk. 

The  advantages  of  sodium  peroxide  over  hydrogen  peroxide 
are  that  being  in  a  powder  form  it  is  much  more  convenient  to 
handle;  it  is  more  stable  and  can,  therefore,  be  kept  longer 
before  it  loses  its  bleaching  properties:  still,  on  keeping,  it 
gradually  undergoes  decomposition  into  sodium  carbonate,  caustic 
soda,  and  oxygen,  the  last  being  lost.  Great  care  is  needed  in 
keeping  and  using  it;  all  contact  with  wood,  paper,  or  other 
organic  matter  must  be  avoided:  otherwise  it  is  liable  to  set 
these  into  combustion  with  possibly  disastrous  results.  In 
mixing  with  water,  only  small  quantities  should  be  added  at  a 
time,  or  great  heat  is  evolved,  which  causes  evolution  of  oxygen 
and  loss  of  bleaching  power. 

Generally,  even  with  the  best  processes  of  bleaching,  the  silk 
still  remains  of  a  faint  cream  colour ;  this  may  be  overcome  and 
a  good  white  tint  imparted  to  the  silk  by  the  process  of  tinting 
with  indigo  extract.  Methyl  violet,  or  Methylene  blue.  The 
process  consists  in  immersing  the  silk  in  a  weak  bath  of  any  of 
these  dyestuffs,  wringing  out  and  drying.  Care  must  be  taken 
not  to  use  too  much  of  the  dyestuff  or  the  silk  will  become  of  a 
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blue  or  violet  tint,  instead  of  a  -white  hue.  Gejierally,  Me.thyl 
violet  will  be  found  to  give  the  best  results. 

BLEACHING  OF  WOOL.— Wool  may  be  bleached  by 
similar  processes  to  those  used  for  silk. 

Bleaching  ivith  Suljihurous  Acid. — Sulphurous  ctcid  in  a  liquid 
form  may  now  be  purchased  in  glass  syphons  or  copper  drums ; 
from  this  a  strong  solution  may  be  prepared  by  passing  the  gas 
obtained  on  opening  the  valve  of  the  syphon  or  drum  into  cold 
water.  By  immersing  the  wool  to  be  bleached  in  this  solution 
for  twenty-four  hours,  then  washing  and  drying,  a  fair  white 
can  be  obtained. 

As  sulphurous  acid  is  a  somewhat  unpleasant  body  to  work 
with,  it  may  be  replaced  with  bisulphite  of  soda.  A  solution 
of  this  substance  at  32°  Tw.  is  prepared  and  the  wool  immersed 
in  it  for  twelve  to  fifteen  hours,  then  wrung  out  and  passed  into 
a  weak  bath  of  sulphuric  acid  at  6°  Tw.  This  process  is  usually 
fairly  effective. 

Wool  may  also  be  bleached  with  peroxide  of  hydrogen  or 
peroxide  of  sodium  by  the  methods  detailed  on  pp.  116  and  118. 

The  bleach  obtained  by  sulphurous  acid  is  not  a  permanent 
one,  for  the  reasons  stated  when  dealing  with  the  corresponding 
method  of  bleaching  silk  ;  exposure  to  air,  or  washing  with  soap 
or  soda,  restores  the  original  colour.  The  bleach  obtained  by 
means  of  peroxide  of  hydrogen  or  peroxide  of  sodium  is  per- 
manent. 
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CHAPTER  V. 
FINISHING  CLEANED  OR  DYED  FABRICS. 

"When  ladies'  dresses  and  garments,  curtains,  and  other  textile 
fabrics  have  passed  through  the  hands  of  the  dyer  and  cleaner 
they  are  by  no  means  finished  and  in  a  condition  to  be  sent  out 
to  the  customer;  they  have  in  general  a  rough  looking,  crumply 
appearance ;  and  to  make  them  look  well  and  show  better  the 
labour  which  has  been  expended  on  them,  they  must  pass  through 
a  finishing  course  of  operations,  the  nature  of  which  depends 
very  largely  upon  the  character  of  the  materials  or  fabrics  which 
are  being  dealt  with.  It  must  be  obvious  that  what  will  suit  a 
velvet  will  not  answer  for  a  lace  curtain,  and  that  what  will  do 
for  the  latter  fabric  will  not  do  for  a  ladies'  dress  or  a  damask 
curtain. 

As  the  articles  leave  the  dyeing  or  cleansing  operations  they 
are  more  or  less  wet;  this  moisture  must  be  got  rid  of;  the 
oldest,  most  eflectual,  and  simplest  plan,  where  small  lots  are 
being  dealt  with,  is  to  wring  them  out  by  hand,  when  the  great 
bulk  of  the  moisture  can  be  squeezed  out  of  them ;  the  rest 
must  be  got  rid  of  by  hanging  them  in  an  open  space  or  room 
to  dry.  Simple  as  it  is,  there  is  a  right  and  a  wrong  way  of 
doing  it;  the  manner  in  which  the  articles  should  be  wrung 
depends  upon  their  nature;  thus,  velvets  and  all  pile  fabrics  of 
a  similar  nature  should  not  be  twisted,  but  should  have  their 
surplus  water  pressed  out  of  them  by  a  steady  pressure  between 
the  hands;  lace  curtains  should  be  wrung  in  the  direction  of 
their  length,  so  that  they  are  stretched  as  much  as  possible ; 
the  same  holds  good  as  regards  knitted  fabrics. 

Better  than  hand  wringing  is  that  by  means  of  the  familiar 
roller  wringing  machine,  which  may  be  applied  to  nearly  all 
fabrics;  velvets,  velveteens,  plush,  and  all  fabrics  having  a  pile 
must  not  be  wrung  by  this  machine.  The  great  thing  in 
wringing  is  the  folding  the  articles  the  right  way,  so  that  they 
are  drawn  into  the  machine  in  the  direction  of  their  length, 
while  it  creases  them  as  little  as  possible. 

The  best  possible  way  of  wringing,  or  rather  extracting  the 
water  out  of  wet  textile  fabrics,  is  by  means  of  the  hydro- 
extractor.      This  machine   may  be   used  for  wringing  out  all 
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kinds  of  textile  fabrics  without  doing  them  any  damage.  It  is 
made  in  several  forms  and  by  many  makers.  The  principle  is, 
however,  the  same  in  all  the  machines ;  an  inner  perforated 
cage  revolving  at  great  speed,  into  which  the  goods  are  placed. 
By  the  centrifugal  action  set  up  on  the  revolution  of  the  machine 
the  water  in  the  articles  placed  in  the  inner  cage  is  driven  to 
the  circumference  of  the  cage,  and  finds  its  way  through  the 
perforations  of  the  latter,  and  is  conducted  away  by  the  outer 
casing.  In  hydro-extractors,  practically  no  pressure  is  brought 
upon  the  goods,  the  pile  of  such  fabrics  as  velvets  and  plushes 
is  not  injured  in  any  way,  so  that  they  are  in  a  fit  condition 
for  after  treatment.  As  regards  the  amount  of  water  which 
these  hydro-extractors  can  get  from  the  goods  they  are  far 
superior  to  the  ordinary  wringing  machine,  and  leave  the  goods, 
as  a  rule,  in  such  a  condition  that  the  after  processes  of  finishing 
may  be  proceeded  with  at  once:  while  the  goods  passed  through 
a  wringing  machine  are  generally  in  so  wet  a  condition  that 
they  require  more  or  less  drying  befoi-e  being  finished. 

Of  hydro-extractors  there  are  many  makers  and  many  types, 
some  are  made  with  the  driving  arrangements  underneath ; 
these  are  known  as  under-driven  hydros;  others,  again,  have  all 
the  working  parts  at  the  top  of  the  machine,  these  are  known 
as  over-driven  hydros.  In  some  respects  the  under-driven  type 
of  hydros  has  advantages  over  the  over-driven  type,  inasmuch 
as  the  driving  arrangements  are  not  in  the  way  of  the  workmen 
in  filling  the  extractor  and  emptying  it.  On  the  other  hand, 
with  the  over-driven  type,  it  is  possible  to  secure  the  outer 
cage  more  firmly  to  the  floor,  thereby  giving  greater  steadiness 
to  the  whole  machine.  Again,  large  hydros  are  often  made 
what  are  called  self-contained — that  is,  the  working  parts  are  in 
direct  connection  with  a  small  donkey  engine ;  this  form  is 
excellent  for  large  hydros ;  it  is  economical  and  convenient,  as 
the  speed  may  be  regulated  with  the  greatest  case,  a  factor  of 
no  little  importance  in  some  cases.  With  small  hydros  it  is 
not  convenient  or,  in  many  cases,  economical  to  drive  them 
separately  by  donkey  engines;  in  such  cases  they  must  be  driven 
by  belts  from  the  general  shafting  of  the  works. 

Figs.  19  to  28  show  several  forms  of  hydros,  all  of  which  are 
in  practical  use. 

Fig.  19  shows  a  form  of  hydro  driven  by  hand  very  conAenient 
for  use  in  small  works,  where  other  power  is  not  available,  or 
but  small  lots  of  g'^iods  are  to  be  dealt  with.  It  belongs  to  the 
under-driven  type.  The  surface  water  flows  out  of  an  outflow 
pipe  placed  at  the  bottom  of  the  outer  case  into  a  tub  placed 
under  the  hydro  to  receive  it. 
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Fig,  19. — Hand-driven  hydro-extractor. 


Fig.  20. — ^Under-driven  hydro-extractor. 
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Figs.  20  and  21  are  v.'ell-known  forms;  they  are  of  the  under- 
driven  type,  worked  by  a  belt  fi'om  a  main  shaft  and  fitted 
with  multiplying  gear,  by  means  of  which  a  high  rate  of  speed 
can  be  attained.  Fig.  21  shows  the  construction  of  the  machine 
very  clearly.  The  hydros  shown  in  Figs.  20  and  21  are  con- 
structed in  such  a  manner  that  the  cage  is  self-balancing  when 
in  motion ;  in  other  words,  it  is  not  needful  in  filling  to  be  so 
careful  with  this  machine  to  evenly  balance  the  goods  in  the 
cage  as  it  is  with  some  other  forms.  Fig.  21  is  constructed  to 
suit  those  works  where  it  is  desirable  to  have  the  driving  power 
in  one  room  while  the  hydro  is  in  another.  The  starting  handle 
being  placed  close  to  the  machine.  The  long  belt  facilitating 
this. 

Figs.  22  and  23  show  a  type  of  hydro  adapted  for  large  works, 
these  are  self-contained — that  is,  they  are  separately  provided 


Fig.  21. — Under-driven  hydro-extractor. 

with  engines  to  drive  them.  They  are  overhead  hydros  as  will 
be  seen,  while  the  construction  is  such  that  the  cage  possesses  a 
self-balancing  power  which  is  of  great  importance  as  adding  to 
the  life  of  the  machine.  The  engines  do  not  work  directly  upon 
the  basket,  but  a  multiplying  gear  is  provided  which  by  enabling 
the  engine  to  run  more  slowly  reduces  its  wear  and  tear  very 
much.  ^^  Fig.  22  is  a  sectional  view  and  shows  very  clearly  the 
construction  of  a  hydro-extractor.  Fig.  23  shows  a  perspective 
view  of  the  machine.  Both  these  last  two  forms  are  made  in 
difierent  sizes  to  suit  the  requirements  of  the  users. 

Fig.  24  shows  a  type  of  machine  which  is  very  much  used  in 
laundry  works ;  it  is  driven  by  a  belt  and  belongs,  as  will  be 
seen,  to  the  under-driven  type.     In  some  respects  it  is  simpler 
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than  the  hydro  figured  in  Fig.  21,  but  the  want  of  multiplying 
gear  will  necessitate  that  it  be  attached  to  a  shaft  which  is  ruu 
at  a  fairly  high  rate  of  speed.     The  filling  and  emptying  of  this 


Fig.  23. — Self-balancing  overhead  hydro-extractor. 

form  of  hydro  can  be  easily  effected,  jxs  there  are  no  projections 
or  arms  above  the  top  of  the  hydro. 

Fig.  25  illustrates  a  type  of  hydro  whicli  is  over-driven.     This 
form  also  represents  a  mode  of  driving  hydros  which  is  favoured 


Fig.  24. — Under-driven  hydro-extractor. 

by  some  makers — viz.,  by  a  pair  of  friction  cones  ;  this  mode  of 
conveying  the  power  is  not  so  noisy  as  that  by  spur  wheels,  is 
less  troublesome  than  that  with  belts,  while  the  speed  can  be 
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more  easily  regulated  by  altering  the  pressure  of  the  friction 
cone  on  the  other  cone.  The  starting  or  stopping  is  done  by  a 
cam  handle. 


Fig.  25. — Top-driven 
bj-dro-extractor. 


Fig.  26. — Under-driven  hydro- 
extractor. 


Fig.   26  shows  a  self-contained  hydro,  but   one   wh^re   the 
driving  arrangement  is  underneath. 


y^ia 


Fig.  27. — Light-power  hydro-extractor. 
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These  direct  driven  forms  of  hydros  are,  as  has  already  been 
pointed  out,  very  convenient  where  large  ones  are  to  be  used 
and  plenty  of  steam  is  available. 

Fig.  27  shows  a  hydro-extractor,  to  be  driven  with  power 
specially  adapted  for  those  places  where  the  amount  of  work  is 
rather  too  large  for  a  liand  hydro-extractor,  but  not  sufficient 
for  a  large  size  power  hydro.  It  is  of  the  under-driven  type,  and 
is  fitted  with  multiplying  gear  with  friction  cones.  No  heavy 
foundations  are  required,  the  cage  is  at  a  convenient  height  for 
fillinsf,  and  the  power  required  is  but  small. 

28  shows  an  under-driven  hydro,  where  all  the  working^ 
parts  are  underneath,  and  the 
workmen  cannot,  therefore,  come 
in  contact  with  them,  which  will 
result  in  fewer  accidents  happen- 
ing. Compared  witli  over-driven 
hydros  it  is  more  accessible,  and 
is,  in  consequence,  easier  filled. 
The  surplus  water  runs  out  of  a. 
large  opening  in  front  of  the 
machine. 

All  the   large    hydros    have   a 

brake  attached  to  them ;  so  that, 

after  turning  oflf  the  power,  the 

inner  cage  can  be  readily  stopped.     The  lever  for  actuating  the 

brake  is  shown  in  some  of  the  above  figures. 

Hydros  are  very  simple  to  work ;  all  that  is  necessary  is  to 
pack  the  goods  well  round  the  sides  of  the  inner  cage,  taking 
care  that  one  side  of  the  cage  does  not  contain  a  heavier  weight 
of  goods  than  the  other;  in  other  words,  that  it  is  properly 
balanced,  so  that  when  it  is  set  in  motion  it  will  revolve  freely. 
When  one  side  of  a  hydro  is  filled  more  than  the  other  there  is 
a  tendency  for  that  side  to  move  away  from  the  centre,  and  so 
there  is  too  much  friction  put  on  the  central  bearings,  which 
tends  to  cause  unequal  wear,  while  retarding  the  speed^t  which 
the  hydro  can  be  driven. 

Generally,  when  the  goods  are  removed  from  the  hydro  they 
will  be  found  sufficiently  dry  for  all  the  finishing  operations ; 
the  quantity  of  moisture  which  may  be  extracted  from  textile 
fabrics  by  the  hydro  depends,  of  course,  primarily  upon  the 
quantity  in  the  goods,  but  also  on  the  speed  of  revolution  of  the 
inner  cage  of  the  hydro  and  the  length  of  time  the  goods  are 
allowed  to  be  treated.  The  quicker  the  speed,  as  also  the  longer 
the  time,  the  more  water  is  taken  out  by  the  hydro. 


Fig.  2 


-Under-driven  hydro- 
extractor. 
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As  the  operation  of  finishing  the  goods  ready  for  sending  out 
to  the  customer  depends  so  much  on  the  character  of  the  fabric 
of  which  they  are  made,  it  will  be  more  convenient  if  these  are 
described  in  relation  to  their  peculiarities. 

Finishing  Lace  Curtains. — These  are  mostly  white  goods, 
and  require  to  be  tnished  stiff.  Lace  curtains  are  rarely 
coloured,  but,  if  required  to  be  tinted,  the  dyer  should  en- 
deavour to  use  dyes  which,  while  colouring  the  curtains  of  the 
desired  tint,  shall,  at  the  same  time,  be  removable  when  next 
the  curtains  are  washed  and  cleaned.  For  this  purpose  the 
cleaner  will  find  it  best  to  use  such  dyes  as  the  basic  or  acid 
dyes,  which  will  usually  impart  a  sufficiently  deep  tint,  but 
which  are  readily  removable  by  washing.  Messrs.  William 
Edge  »t  Sons,  of  Bolton,  make  a  series  of  tinting  colours  for  lace 
curtains  which  have  this  peculiarity. 

After  going  through  the  hydro,  the  next  operation  consists  in 
starching  them  ;  an  operation  of  too  familiar  a  character  to  need 
a  full  description  here.  The  cleaner  will  find  that  a  good  wheaten 
starch  will  give  him  the  best  results ;  it  should  be  mixed  with 
boiling  water,  and,  after  mixing,  it  may  be  boiled  up  again  for  a 
few  minutes  to  ensure  that  the  starch  granules  are  fully  swollen; 
but  the  boiling  must  not  be  too  prolonged,  as  that  would  have 
a  tendency  to  make  the  starch  become  thin  and  lose  a  great 
deal  of  its  stiffening  properties.  After  being  starched,  the 
curtains  may  be  stretched  upon  frames  and  left  to  dry.  Great 
care  shotdd  be  taken  in  so  placing  the  curtains  on  the  stretchers 
that  they  may  be  uniformly  stretched  in  every  direction.  When 
dry  they  may  be  folded,  and  then  placed  under  a  press  and  pressed 
for  about  two  minutes. 

Combined  curtain  stretchers  and  drying  rooms  are  made,  and 
are  much  used  where  large  quantities  of  curtains  are  dealt 
with.  These  take  the  form  of  a  room  built  up  of  wood  and 
heated  with  a  layer  of  steam  pipes  on  the  bottom,  and  provided 
with  a  fan  for  the  purpose  of  drawing  air  and  water  vapour  out 
of  the  chamber  in  order  to  facilitate  the  operation.  One  end  of 
the  chamber  is  really  formed  of  a  series  of  flaps,  and  on  a  level 
with  each  of  these  are  fixed  on  the  two  side  wails  pairs  of  guides 
on  which  the  frames  carrying  the  stretched  curtains  can  slide. 
The  ftumes  are  formed  of  a  pair  of  rails,  whose  distance  apart 
cin  be  regulated  by  screws,  and  so  can  be  adjusted  to  suit 
different  widths  of  curtains.  These  rails  carry  pins,  and  on 
these  girls  stretch  the  curtains,  taking  care  to  do  so  as  evenly  as 
possible.  When  a  curtain  has  l>een  stretched  on  a  frame,  it  is 
sent  through  one  of  the  flaps  into  the  drying  chamber.    Generally 
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speaking,  it  does  not  take  long  to  dry  a  curtain  in  this  appliance. 
Usually  by  the  time  all  the  frames  are  filled  and  put  into  the 
chamber,  the  first  one  will  be  ready  to  be  taken  out  and  sent  on 
to  the  next  process. 

In  some  cases  curtains,  silks,  damasks,  &c.,  are  finished  on 
frames  which  consist  of  two  long  rails  provided  with  hooks  or 
pins  for  holding  the  articles,  and  which,  by  means  of  screws,  can 
be  adjusted  at  various  distances  apart  to  suit  difi'erent  widths  of 
curtains,  &c.  These  rails  have  suitable  supports.  Underneath 
the  frame,  and,  therefore,  under  the  curtains,  silks,  &c.,  are 
arranged  a  couple  of  carriages  running  on  rails ;  one  of  these 
carries  a  steamer,  so  that  by  moving  it  along  the  whole  of  the 
curtain  or  silk  can  be  steamed.  Another  carriage  carries  a  gas 
heating  arrangement  which,  in  its  motion  under  the  article 
stretched  on  the  frame,  dries  it  and  completes  the  operation. 

If  the  cleaner  has  a  large  number  of  curtains  to  deal  with,  it 
will  be  worth  while  to  have  a  simple  calender  with  two  rolls, 
one  of  steel,  the  other  of  paper,  the  steel  roll  or  bowl  being  so 
constructed  as  to  be  capable  of  being  heated  by  gas.  Fig.  29 
represents  such  a  calender.  A  passage  through  such  a  machine 
will  straighten  the  curtain  and  stifien  it  at  the  same  time.  It 
is  obvious  that  all  creases  must  be  taken  out  of  the  curtain 
before  it  is  calendered.  Thoy  are  dealt  with  much  more  rapidly 
and  efi'ectively  than  by  the  stretcher  system. 


Fig.  29.— Calender. 


Fig.  30. — Ironing  machine. 


The  stiflfness  of  the  curtains  is  regulated  by  the  amount  of 
starch  given  to  them  ;  this  is  a  point  on  which  no  definite  rules 
can  be  given  in  a  book  of  this  description  ;  experience  must  be 
the  cleaner's  guide  in  such  matters.  It  may  be  added  that  the 
thicker  the  starch  liquor  through  which  the  curtains  are  passed 
the  stiffer  they  will  be.  By  adding  a  little  paraflin  wax  or 
spermaceti  to  the  starch  a  glaze  can  be  ]iut  upon  the  curtains. 

Instead  of  a  calender,  an  ironing  machine,  such  as  that  shown 
in  Fie.  30,  may  be  used  with  advantage  for  lace  curtains. 
'^  9 
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FINISHING  DAMASK.  CRETONNE  CURTAINS, 
AND  SIMILAR  FABRICS. — These  goods  generally  simply 
require  smoothing  out  before  sending  home ;  this  can  be  done 
either  by  the  calender  or  by  the  ironing  machine.  Should  a  little 
stiffness  be  desired,  then  they  may  be  treated  with  a  little  weak 
starch.  They  should  be  just  damp,  and  no  more,  before  passing 
through  the  machines ;  and  these  should  be  sufficiently  warm  or 
hot  to  drive  off  the  excess  of  moisture  and  leave  the  goods  dry. 

RIBBONS,  LACES. — These  should  be  passed  through  either 
a  little  thin  starch  or  a  weak  solution  of  gelatine,  and  then  ironed 
or  calendered,  as  is  most  convenient. 

GARMENTS,  LADIES'  AND  GENTLEMEN'S 
CLOTHES,  are  best  ironed  out  while  just  damp,  either  by  a 
hand  iron  or  by  machine,  according  as  the  character  of  the 
garments  or  the  conveniences  at  command  will  allow. 

Various  appliances  have  been  devised  from  time  to  time  for 
the  finishing  of  garments  of  all  kinds.  In  Fig.  31  is  shown  a 
steam  cone  which  is  exceedingly  useful  for  dealing  with  ladies' 
skirts.  This  is  made  usually  of  strong  tinned  copper,  and  steam 
is  sent  into  the  interior  tlirough  valves  and  pipes  provided  for 
the  purpose.  The  cone  requires  three  people  to  use  it.  The 
garment  is  slightly  damped,  for  which  purpose  spraying  machines 
have  been  derised  by  Messrs.  David  Gorrie  li:  Sons,  and  ttien 
stretched  over  the  cone,  one  person  holding  it  down  firmly  at 
the  narrow  end,  two  other  persons  holding  it  down  Viv  special 
hooks  at  the  wide  end,  for  a  few  minutes ;  every  part  of  the 
garment  is  thus  dealt  with. 

in  Fig.  32  is  shown  what  are  called  steam  bolts  or  bullies;  these 
are  tubular  devices  of  various  shapes,  as  is  seen  in  the  drawing, 
and  which  can  be  heated  by  steam.  These  are  kept  very  bright, 
and  by  stretching  the  various  articles  over  them,  choosing  tiiat 
shape  which  will  best  suit  the  piece  in  hand,  a  finish  can  be 
easilv  and  quickly  given  not  readilv  obtainable  in  other  ways. 

VELVETS,  PLUSHES,  AND"oTHER  PILE  FABRICS. 
— These  are  by  far  the  most  troublesome  kinds  of  goods  the 
cleaner  and  dyer  has  to  deal  with.  As  they  come  from  his 
cleaning  or  dyeing  vessels  they  are  somewhat  unlovely  articles, 
being  full  of  creases  and  the  pile  more  or  less  flattened.  What- 
ever processes  they  are  passed  through  it  is  essential  that  the  pile 
be  raised  up  again  as  much  as  possible,  and  it  is  obvious  that 
the  process  of  ironing  or  pressing  is  not  applicable  to  these 
taurics. 

The  plan  on  which  to  deal  with  such  fabrics  as  are  now  und^r 
discussion  is  to  subject  them  to  a  steaming  process  working  from 
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the  back ;  the  steam  rising  through  the  cloth  raises  up  the  pile 
in  a  very  effectual  manner.  One  of  the  best  arrangements  for 
effecting  this  is  shown  in  Fig.  33.     This  is  made  to  be  fastened 


Fig.  33. — Steamer. 

against  a  wall.  Pipes  convey  steam  into  it,  while  there  are  also 
exit  pipes  for  condensed  water  and  surplus  steam.  The  top  is 
perforated  with  a  large  number  of  holes.  The  machines  are 
made  of  vai'ious  sizes,  but  a  good  size  would  be  4  to  5  feet  long, 
and  about  a  foot  broad.  The  goods,  the  pile  of  which  is  to  be 
raised,  are  drawn  over  this  steamer  while  a  current  of  steam  is 
being  sent  through.  The  operation  is  a  very  simple  one,  and  is 
easily  carried  out.  If  once  passing  over  does  not  secure  the 
desired  effect,  repeat  the  operation. 

The  steamers  may  be  made  with  either  a  pointed  end,  as 
shown  in  the  figure,  or  with  a  round  end ;  generally,  however, 
the  former  shape  is  preferred. 


Fig.  34, — Steaming  table. 

Another  form  in  which  these  steamers  are  made  is  that  of  a 
table  with  a  rounded  top,  as  shown  in  Fig.  34. 

If  steam  is  not  available,  then  a  steamer  is  used,  made  as 
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shown  in  Fig.  35.  which  represents  a  steamer  kettle.  It  may  be 
naade  in  tin,  zinc,  or  copper :  but  the  latter,  although  the  most 
expensive,  is  by  far  the  best  and  most  durable.  It  consists  of 
a  case  2  feet  long  by  6  inches  deep  :  one  end  is  curved  as  shown, 
at  the  other  end  is  a  shallow  extension  about  a  foot  long  and 


Fig.  35. — Steaming  kettle. 

1  inch  deep.  The  top  is  perforated,  hinged  to  the  case,  and  made 
to  fit  tightly  so  that  no  steam  can  escape  from  the  sides.  The 
top  is  rounded.  If  this  kettle  is  placed  over  a  powerful  gas 
burner,  sufficient  steam  is  generated  to  steam  any  kind  of  vehet 
or  pile  fabrics. 

Generally  it  will  be  found  best  to  cover  the  steamers  with  a 
piece  of  woollen  felt,  which  will  cause  a  more  uniform  distribu- 
tion of  the  steam  through  the  fabric.  Brushing  at  the  same 
time  will  also  assist  in  raising  the  pile,  especially  if  it  has  been 
much  crushed  by  the  previous  operations. 

Before  steaming  it  may  be  advisable  to  give  them  a  thin 
cnating  of  starch  or  gelatine  size,  which  v>-ill  give  the  fabrics  a 
stiffness  when  thev  are  dried. 


Fig.  36 Drying  cylinder. 

After  being  steamed  the  velvet  or  plush  should  be  dried 
quickly,  by  passing  it,  back  down,  over  a  drying  table  or  drying 
cvlinder.  Figs.  36  and  37  show  respectively  a  cylinder  and  a 
table  heated  bv  steam ;  their  construction  is  readily  seen 
from  the  fitnires.     Whatever  steam  arises  from  the  still  dajip 
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fabrics  from  the  steamer  also  assists  in  raising  the  pile ;  at  the 
same  time  the  drying  causes  any  such  finishing  material  as 
starch  or  gelatine  to  stiffen  the  fabrics. 


-T3lr-=- 


Fig.  37. — Drying  table. 

Generally,  what  has  been  said  above  will  cover  the  great  bulk 
of  the  goods  which  pass  through  the  hands  of  a  dyer  and  cleaner. 
Some  kinds  of  articles,  such 
as  gloves,  feathers,   ttc,   wii'i 
be  found  given  in  the  special 
chapters  relating  to  them. 

There  is  just  another  point 
in  the  finishing  of  dyed  and 
cleaned  articles  to  which  at- 
tention may  be  directed  at 
this  stage,  and  that  is  the 
drying  of  washed  dresses,  &c. 
There  is  no  better  method  of 
drying  than  air-drying;  but 
in  this  country  the  climate  is 
of  too  uncertain  a  character 

to  make  this  method  always  available,  while,  also,  it  requires  a 
large  area  of  ground  which,  again,  is  not  always  at  command. 

It  is,  therefore,  necessary  in  large  cleaning  and  drying  works 
to  make  use  of  heated  chambers  in  which  to  dry  the  goods.  Two 
such  chambers  are  shown  in  Figs.  38  and  39. 

Fig.  38  shows  a  drying  chamber  heated  by  steam  coils  placed 
underneath.  The  garments,  etc.,  are  hung  on  a  framework,  which 
is  made  to  run  in  and  out  on  rails,  as  seen  in  the  figure.  This 
is  very  effectual  and  works  well. 


"mw^ 


Iig  38. — iSteam  drying  chamber. 
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Fig.  39  shows  a  large  drying  chamber  heated  by  a  furnace 
placed  underneath ;  this,  however,  can  be  replaced  by  a  row  of 
steam  pipes,  if  steam  is  available,  or  by  blowing  a  current  of  hot 
air  through  the  chamber.  The  articles  to  be  dried  are  hung  on 
rails  attached  to  a  series  of  frames  which  can  be  drawn  in  or  out 
of  the   chamber   for   the    purpose   of  filling  or   emptying,  the 


Fig.  39.  — Drying  chamber. 

arrangement  being  very  well  shown  in  the  figure.  These  dry- 
ing chambers  are  very  efficient,  require  but  little  attention,  and 
get  through  a  large  quantity  of  articles. 

Many  other  forms  of  di-ying  chambers  are  made,  but  any  of 
the  above  will  answer  the  purpose  of  the  general  dyer  and 
cleaner. 
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CHAPTER  n. 
SCOURING  AND  DYEING  OF  SKIN  RUGS  AND  MATS. 

On  e  of  the  most  difficult  branches  of  the  dyer's  art  is  that  of 
dyeing  or  colouring  rugs  and  mats  made  of  skins  of  various 
kinds ;  this  arises  from  the  operation  of  two  different  factors  ; 
first,  that  wool  and  animal  furs  have  the  greatest  affinity  for 
colouring  matters  at  the  boiling  point,  in  fact  some  colours, 
notably  the  acid  blacks,  will  not  dye  such  fibres  except  at  the 
boil ;  secondly,  the  pelt  or  skin  is  completely  disintegrated  at 
temperatures  above  170°  F.,  it  shrivels  up  and  becomes  hard  and 
brittle,  and  the  higher  the  temperature  to  which  it  is  exposed 
the  greater  is  this  efi'ect,  or  defect,  developed.  Now  it  is  obvious 
that  this  latter  property  of  the  pelt  militates  very  much  against 
the  dyeing  of  skins,  for  such  cannot  be  treated  at  any  higher 
temperature  than  150°  F.  to  ensure  complete  immunity  from  risk 
of  spoiling  the  pelt,  while,  at  such  comparatively  low  tempera- 
tures, most  dyestuffs  have  very  little  affinity  for  wool  or  other 
animal  fibres ;  so  that,  owing  to  the  operation  of  the  two  causes 
referred  to,  it  is  by  no  means  an  easy  matter  to  obtain  full,  solid 
shades  on  skins. 

The  skin  rugs  or  mats  which  are  to  be  cleaned  and  dyed  are 
stretched  and  fastened  to  wooden  boards  or  wooden  frames  of  a 
convenient  size ;  the  skins  should  be  stretched  tightly  or,  other- 
wise, during  the  process  of  drying,  after  being  finished,  they  may 
shrink  very  greatly ;  this  must  be  avoided,  especially  if  the  rug 
or  mat  is  to  be  as  supple  as  it  is  possible  to  be  made,  since  in 
shrinking  such  articles  lose  their  suppleness.  The  skin  does  not 
need  to  be  removed  from  the  boards  or  frames  during  the  whole 
of  the  operations  through  which  it  passes. 

All  operations  connected  with  the  cleansing  and  dyeing  of 
skins  are  carried  out  in  shallow  wooden  troughs,  which  are  best 
lined  with  lead ;  the  troughs  should  be  made  large  enough  to 
receive  the  largest  skin  which  has  to  be  dealt  with,  say  7  feet 
6  inches  long  by  3  feet  6  inches  wide.  The  depth  may  range 
from  8  to  12  inches.  Smaller  sized  troughs  may  be  provided,  in 
which  to  deal  with  small  skins,  so  as  to  economise  the  amount 
of  dye  liquor  used  as  much  as  possible.     It  should  be  mentioned 
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that,  in  no  case  is  the  whole  of  the  skin  immersed  in  the  dye  or 
cleansing  liquors;  the  pelt  or  skin  itself  is  supported  out  of  the 
liquor,  to  minimise  as  much  as  possible  the  effect  of  hot  liquors 
upon  it.  The  depth  of  dye  liquor  used  for  any  particular  skin 
should  be  regulated  according  to  the  length  of  the  fibre  or  hair 
of  such  skin;  those  with  long  fibres  require  greater  depth  of 
dye  liquor  than  those  with  short  fibres  ;  this,  of  course,  is  a  point 
which  can  easily  be  arranged  by  the  dyer  or  cleaner.  The 
important  point  is  to  allow  the  fibres  of  the  skin  to  hang  freely 
in  the  liquor  so  that  little  or  no  felting,  or  matting,  of  the  fibres 
together  will  occur,  a  feature  which  is,  perhaps,  more  likely  to 
happen  in  the  preliminary  cleansing  operations  than  in  that  of 
dvein^. 

'cleansing  skin  rugs  and  mats.  — The  first 
operation  is  that  of  cleansing  or  scouring  the  skins  to  free  them 
from  grease,  either  natural  or  imparted,  which  they  may  contain. 
Sheep  skins  in  particular,  when  new,  are  very  greasy,  and  this 
enables  them  to  hold  a  great  deal  of  dirt.  Before  any  good 
effects  in  dyeing  can  be  obtained  on  such  skins,  all  this  grease 
and  dirt  must  be  removed.  This  is  best  effected  by  washing 
them  with  a  soft  potash  soap. 

Fill  a  trough  with  water  which  is  heated  to  about  120°  or 
130^  F.,  throw  into  it  a  little  soap,  then  dip  in  the  rug  or  mat  or 
skin  which  is  to  be  cleaned ;  Kft  this  up  and  down  in  the  troughs 
several  times,  then  turn  over  the  article,  and,  by  rubbing  with 
the  hand,  work  the  soap  well  into  the  substance  of  the  skin  and 
fibre  ;  dip  it  again  into  the  soap  liquor  and  repeat  the  operations 
several  times.  Next,  transfer  the  skin  to  a  trough  of  clean 
water  and  wash  or  rinse  out  the  soap  from  the  skin.  Should 
the  skin  not  be  perfectly  clean,  prepare  a  new  soap  bath  and 
treat  the  skin  in  this  in  the  same  way  as  before.  Should  the 
skin  be  very  dirty  the  addition  of  a  little  ammonia  to  the  soap 
bath  will  increase  its  cleansing  properties.  A  very  great  differ- 
ence will  be  found  in  the  quantity  of  dirt  and  grease  the  skins 
contain ;  some  will  require  much  more  labour  in  freeing  them 
from  dirt  than  others  :  but,  in  general,  two  or  three  applications 
of  soap  will  be  found  suificient  for  all  skins.  Do  not  use  too  hob 
liquors,  but  such  as  can  be  just  used  in  comfort  by  the  hands,  so 
that  the  soap  liquor  can  be  well  rubbed  into  the  fibre  and  the 
pelt. 

A  potash  soft  soap,  one  made  from  a  mixture  of  tallow  and 
cocoa-nut  oil  will  be  found  to  give  the  best  results,  leaving  the 
fibre  soft  and  silky  looking.  The  ordinary  hard  soaps  have  a 
tendency  to  leave  the  fibre  harsh  and  to  take  away  from  its 
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lustre.  It  is  important  that  the  soap  used  should  be  as  neutral 
as  possible.  Some  of  the  ordinary  makes  of  soft  soap  contain  too 
much  free  alkali  to  be  suitable  for  cleansing  skins,  skin  rugs,  and 
skin  mats. 

After  being  scoured,  the  skins,  kc,  should  be  allowed  to  drain 
to  rid  them  of  the  surplus  water  they  contain ;  it  is  not  necessary 
that  they  should  be  dried  completely  at  this  stage  of  treatment. 
This  draining  may  be  expedited  by  the  skin  being  placed  in  a 
hydro;  or  by  the  frame,  to  which  the  skin  is  fastened,  being 
attached  to  a  whirling  table,  which  drives  the  water  out  of  them 
by  centrifugal  action. 

Generally,  the  skins,  rugs,  or  mats  will,  after  this  treatment 
with  soap,  be  clean  enough  and  of  a  sufficiently  light  colour,  even 
if  they  be  not  quite  white,  for  dyeing ;  there  may  be  exceptions 
when  light  tints  are  wanted ;  for  all  dark  colours  and  shades  it 
is  not  necessary  that  the  skin  should  be  white  In  the  case  of 
skins,  rugs,  and  mats,  intended  to  be  white  or  dyed  in  pale  tints, 
the  cleansing  process  must  be  supplemented  by  a  bleaching  pro- 
cess. It  will  be  found  scarcely  possible  to  bleach  all  skins  and 
such  articles  to  a  good  white ;  some  are  naturally  of  a  very  dark 
colour,  and  this  colour  cannot  be  completely  discharged  by  any 
bleaching  process  without,  at  the  same  time,  running  a  great  risk 
of  destroying  the  article.  Dyers  and  cleaners,  therefore,  must 
exercise  a  little  judgment  as  to  what  skins  they  subject  to  the 
bleaching  process;  none  but  those  which  are  already  of  a  faint 
cream  tint  should  be  subjected  to  further  treatment  with  a  view 
of  obtaining  a  white  skin. 

BLEACHING  OF  SKINS,  RUGS,  AND  MATS.— Several 
processes  are  available ;  those  which  are  commonly  used  depend 
upon  the  bleaching  action  either  of  sulphurous  acid  gas  evolved 
by  the  burning  of  sulphur  or  of  peroxide  of  hydrogen. 

Bleaching  or  Stoving  with  Sulphur. — To  carry  out  this  process 
a  room  should  be  so  constructed  that  it  can  be  closed  quite  air 
tight.  It  should  have  two  floors ;  a  true  solid  floor,  on  which 
the  sulphur  is  placed  for  burning  ;  and,  a  foot  above  this,  a  false 
floor,  perforated  with  a  number  of  holes ;  the  object  of  this 
second  floor  is  twofold,  to  more  completely  cause  the  difi"usion 
of  the  gas  evolved  from  the  burning  sulphur  throughout  the 
chamber,  and  to  prevent  any  unburnt  particles  of  sulphur  from 
becoming  deposited  upon  the  goods  which  are  being  stoved.  In 
the  upper  part  of  the  chamber  are  ari-anged  a  number  of  wooden 
rails  on  which  the  skins  or  other  articles  to  be  bleached  are 
hung. 

The  operation  of  stoving  or  bleaching  with  sulphur  is  carried 
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out  ill  the  following  manner — On  the  floor  of  the  chamber  are 
placed  a  few  bricks,  and  on  these  an  iron  pan  with  2  or  3 
pounds  of  sulphur ;  the  chamber  is  now  filled  with  the  goods 
which  are  to  be  bleached,  and  the  sulphur  tired.  A  very 
convenient  way  of  doing  this  is  to  pour  over  it  a  little  methy- 
lated spirit,  and  to  set  fire  to  this,  thereby  causing  the  sulphur 
to  ignite.  The  door  of  the  chamber  is  then  closed  and  left  for 
a  period  of  twenty -four  hours,  after  which  it  may  be  opened 
and  the  goods  taken  out ;  generally,  they  will  be  found  to  be 
a  fair  white ;  if  not,  a  second  treatment  may  be  necessary.  The 
bleach  is  not  a  permanent  one,  as  the  colours  may  return  after 
the  articles  have  been  exposed  to  the  air  for  some  time. 

Bleaching  with  Peroxide  of  Hydrogen. — This  is,  perhaps,  the 
most  satisfactory  process  of  bleaching,  and  with  care  good  results 
can  be  obtained.  The  method  of  using  this  article  has  already 
been  described  on  p.  116.  In  applying  it  to  the  bleaching  of 
skins,  the  bath  may  be  made  a  little  stronger;  after. the  skins 
have  been  steeped  in  the  bleaching  liquor  it  is  a  good  plan  to 
take  them  out  and  allow  them  to  lie  in  a  damp  condition  for 
some  hours,  re-dipping  them  into  the  bath  to  complete  the 
operation.  The  second  time  the  bath  may  be  used  at  about 
120°  F. 

Bleaching  tmth  Peroxide  of  Sodium. — Peroxide  of  sodium  is 
a  bleaching  agent,  which  has  been  recently  introduced  by 
the  Aluminium  Co.  of  Oldbuiy,  near  Birmingham.  It  is  a 
greyish-white  powder;  when  thrown  into  water  it  dissolves  with 
the  evolution  of  some  heat  and  often  with  flashes  of  fire,  due 
to  its  containing  particles  of  the  metal  sodium ;  it  forms  a 
strongly  alkaline  solution  containing  peroxide  of  hydrogen.  By 
adding  acid  the  alkalinity  is  neutralised,  and  a  very  strong 
solution  of  peroxide  of  hydrogen  is  then  obtained ;  in  this  way 
a  bleaching  solution  of  great  power  can  be  prepared.  One 
method  of  using  it  is  to  prepare  a  solution  in  water,  then  to 
neutralise  this  with  sulphuric  acid,  afterwards  adding  sufficient 
ammonia  to  ensure  that  the  bath  is  alkaline,  as  the  bleaching 
is  more  eflfectual  in  alkaline  than  in  acid  baths.  The  goods  are 
treated  in  this  bath  in  the  same  way  as  is  done  when  using 
peroxide  of  hydrogen. 

Another  mode  of  using  peroxide  of  sodium  is  to  make  a 
solution  in  water  as  before ;  then  to  add  to  the  alkaline  liquor 
so  prepared  a  solution  of  Epsom  salts,  magnesium  sulphate, 
using  of  this  latter  body  about  three  times  the  weight  of  the 
peroxide.  The  precipitate  of  magnesium  hydroxide  which  is 
obtained  may  be  disregarded ;  the  skin  is  worked  in  the  solu- 
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tion,  best  at  a  temperature  of  100°  F.,  for  two  or  three  hours, 
then  lifted  and  exposed  to  the  air  for  an  hour  or  so,  then,  if 
not  sufficiently  white,  it  is  returned  to  the  bleaching  bath  for 
a  little  while  longer,  next  it  is  rinsed  in  water,  passed  through 
a  weak  sulphuric  bath,  again  rinsed  in  water,  and  dried. 

Peroxide  of  sodium  is  a  fairly  stable  body,  but  great  care 
is  needed  in  storing  and  liandling  it;  in  particular  it  must  not 
be  allowed  to  come  in  contact  with  wood,  paper,  or  other  organic 
bodies  or  it  may  cause  these  to  take  fire.  In  respect  to 
stability  and,  therefore,  adaptability  for  keeping  it  possesses 
some  advantage  over  peroxide  of  hydrogen  ;  where  bleaching 
is  an  operation  which  is  done  at  irregular  intervals,  peroxide 
of  sodium  is  more  convenient  than  peroxide  of  hydrogen, 
although  the  cost  is,  if  anything,  higher  in  the  case  of  the 
sodium  compound  than  with  the  hydrogen  compound. 

The  solution  of  peroxide  of  sodium  should  be  proceeded  with 
carefully  and  but  small  quantities  be  dissolved  at  a  time ; 
otherwise,  there  is  considerable  risk  of  losing  the  oxygen 
from  the  product,  and  thereby  reducing  the  bleaching  power 
of  the  solution,  besides  running  the  risk  of  disastrous  results 
happening. 

DYEING  OF  SKINS,  RUGS,  AND  MATS.— The  diffi- 
culties attending  the  dyeing  of  skins,  rugs,  and  mats  have 
already  been  described,  together  with  the  reasons  for  such 
difficulties.  A  further  difficulty  arises  from  the  impossibility  of 
giving  any  very  definite  quantities  of  dyestuffs  to  be  used  in 
the  operation  of  dyeing ;  this  is  due  to  the  size  and  weight  of, 
and,  more  particularly,  the  quantity  of  hair  or  fibre  attached 
to  the  skins,  varying  so  much,  that  what  would  be  sufficient 
for  one  skin  will  be  quite  insufficient  for  another;  hence  the 
dyer  of  such  articles  must  be  guided  by  his  own  practical  ex- 
perience. However,  it  may  be  safe  to  say  that  the  best  general 
rule  to  follow  will  be  to  take  but  small  quantities  to  start  with 
and  add  more  as  the  progress  of  the  dyeing  operations  shows  to 
be  necessary.  The  following  recipes  are  intended  to  show  the 
proportions  of  the  different  dyewares  which  are  to  be  used  as 
well  as  the  quantities  for  any  particular  dye  bath: — 

1.  Black  on  Skin  Rugs  and  Mats. — Prepare  a  bath  with 
17  parts  of  logwood  extract  and  10  parts  of  cutch  ;  in  this  steep 
the  skins  for  two  hours,  turning  them  from  time  to  time  to 
ensure  that  the  liquor  penetrates  well  into  all  parts;  then  lift, 
add  to  the  same  batl)  2  parts  of  bluestone,  re-enter  the  skins, 
work  for  a  short  time,  then  raise  the  temperature  to  90°  or 
100°  F.,  and  keep  at  this  heat  for  two  hours;  then  lift,  drain, 
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and  enter  into  a  bath  of  logwood  and  cutch  only  at  100°  F.  for 
two  hours ;  then  add  to  the  first  bath  3  parts  of  copperas,  place 
the  skins  in  this  bath  at  100°  F.  for  two  hours,  at  the  end  of 
which  time  they  will  usually  have  a  good  colour;  if  not,  repeat 
the  operations.  Skins  vary  so  much  as  to  their  affinity  for 
colouring  matters  that  what  would  be  sufficient  time  for  one 
skin  may  not  be  long  enough  for  another. 

2.  Black  on  Skins. — Prepare  a  dye  bath  with  4  parts  of 
logwood  extract,  li  parts  of  fustic  extract,  1^  parts  of  sumach 
extract,  and  ^  part  of  argol ;  heat  this  to  110°  F..  enter  the 
skins  and  work  for  two  to  three  hours;  then  lift  and  enter  into 
a  fresh  bath  containing  1  part  of  copperas  and  |  ])art  of  blue- 
stone;  work  in  this  for  one  hour;  then  lift,  drain,  and  re-enter 
into  the  first  dye  bath,  working  for  one  hour;  then  lift,  drain, 
and  re-enter  into  the  second  bath;  by  repeating  these  operations, 
working  at  a  temperature  of  120°  to  130°  F.  in  the  final  treat- 
ments, a  good  black  will  be  developed. 

3.  Black  on  Skins. — Treat  the  skins  for  two  or  three  hours 
in  a  bath  made  with  3  parts  of  bichromate  of  potash,  2  parts  of 
copperas,  and  1  part  of  bluestone,  working  at  from  120°  to  130°  F. 
The  addition  of  3  parts  of  argol  will  improve  the  process.  Then 
prepare  a  bath  of  8  parts  of  logwood  extract  and  H  parts  of 
fustic  extract  at  120°  F. ;  into  this  place  the  treated  skins  and 
work  for  some  time  until  a  black  is  obtained.  To  ensure  this 
end  it  may  be  advisable  to  enter  them  again  into  the  first  bath 
for  a  short  time.  The  process  is  not  one  which  can  be  strongly 
recommended. 

4.  Black  on  Skins. — Prepare  a  dye  bath  with  15  parts  of 
logwood  extract,  10  parts  of  sumach  extract,  2  parts  of  verdigris, 
and  5  parts  of  iron  liquor.  Heat  to  100°  F.,  enter  the  skins 
and  keep  them  in  the  bath  until  they  have  acquired  a  good 
shade.  This  process  is  one  of  the  best  methods  of  dyeing  blacks 
on  to  skins  of  all  kinds,  inasmuch  as  the  black  only  requires  a 
low  temperature  for  developing  it,  which  is  a  great  advantage 
in  the  dyeing  of  skins. 

Blacks  cannot  be  dyed  on  skins  with  the  aid  of  the  coal-tar 
blacks,  such  as  the  Acid  blacks  of  Messrs.  Head  Holliday  &  Sons, 
the  Naphthol  blacks  of  Messrs.  Cassella  &  Co.,  the  Victoria  blacks 
of  the  Farbenfabriken  vorm.  F.  Bayer  &,  Co.,  and  other  blacks 
of  a  similar  nature ;  for  these  a  boiling  bath  is  absolutely 
necessary  for  the  full  development  of  the  colours  on  the  wool 
or  other  animal  fibres  and,  for  reasons  previously  pointed  out, 
this  is  not  permissible  in  the  case  of  dyeing  skins. 
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For  dyeing  colours  such  as  reds,  yellows,  blues,  &c.,  on  skins 
and  similar  articles  the  dyer  must  have  recourse  to  the  artificial 
coal-tar  colouring  matters;  the  natural  dyestuffs  are  not  gener- 
ally available,  owing  to  the  fact  that  they  require  the  aid  of 
mordants  to  fix  them  on  the  wool  or  fibre,  whereas  mordanting 
is  an  operation  which  cannot  be  carried  out  with  good  results 
in  skin  dyeing. 

Of  the  coal-tar  colours  those  termed  basic  colours,  which  dye 
wool  and  silk  and  other  animal  fibres  from  a  neutral  bath,  such 
as  Magenta,  Safranine,  Chrysoidine,  Auramine,  Brilliant  green, 
give  the  best  results,  and  with  the  aid  of  these  all  shades  may 
be  dyed  on  to  skins. 

The  acid  and  azo  dyes  do  not  work  well  on  to  this  class  of 
goods;  in  general  they  require  a  high  temperature  for  full  shades 
to  be  developed  and  this  is  not  permissible  ;  for  producing  dyed 
tips  on  skin  mats  they  may  be  used  with  good  results,  inasmuch 
as  in  tip  dyeing  there  is  but  little  risk  of  the  hot  dye  liquor 
coming  in  contact  with  the  pelt.  There  are  a  few  of  the  acid 
and  azo  coal-tar  dyes  which  may  be  used  in  dyeing  skins. 

In  using  the  basic  coal-tar  colours  in  skin  dyeing,  some  care 
is  required  to  obtain  uniform  tints  throughout  the  substance  of 
the  fibre  on  the  skin;  the  aflSnity  of  the  colouring  matter  for 
the  fibre  is  so  strong,  and  the  dye  liquor  comes  into  contact 
with  the  tips  of  the  fibres  more  freely  than  the  root  ends,  that 
uneven  tints  are  obtained  ;  this  is  more  perceptible  with  such 
dyes  as  Magenta,  Yiolet,  Blues,  with  which  it  may  happen  that 
the  tips  will  have  become  of  a  bronzy  colour  before  the  roots 
have  become  tinted ;  this  defect  may  be  got  over  to  a  large 
extent  by  using  weak  baths  at  as  low  a  temperature  as  possible, 
and  adding  a  neutral  salt,  like  Glauber's  salt  or  common  salt, 
to  the  bath,  also  by  turning  the  skins  over  from  time  to  time 
and  allowing  the  dye  liquor  to  drain  down  to  the  roots. 

5.  Crimson  on  Skins. —  Use  1  part  of  No.  2  Magenta  B 
dissolved  in  100  parts  of  water,  adding  10  parts  of  Glauber's 
salt.  Care  must  be  taken  or  the  tips  will  acquire  a  bronzy 
colour. 

6.  Scarlet  on  Skins. — Make  the  dye  bath  with  1|  parts  of 
No.  2  Magenta  B,  1  part  of  Auramine,  and  10  parts  of  Glauber's 
salt. 

7.  Scarlet  on  Skins. — Make  the  dye  bath  with  2  parts  Azo 
cochineal,  10  parts  of  Glauber's  salt,  and  2  parts  of  sulphuric  acid. 
When  using  an  acid  dyeing  colour,  like  the  one  here  named,  it 
is  a  good  plan  to  prepare  the  bath  without  the  acid,  work  the 
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skins  in  the  bath  until  they  are  thorouglily  iiapregnafced,  then 
add  the  acid,  and  finish  the  dyeing;  more  uniform  shades  are 
thereby  obtained. 

8.  Rose  Pink  on  Skins, — Make  the  dye  batli  with  Azo 
cochineal,  as  in  the  last  recipe,  but  use  it  weaker  and  only  for 
the  time  required  to  develop. 

9.  Rose  on  Skins, — Make  the  dye  bath  with  1  part  of  Eosine 
A,  10  parts  of  Glauber's  salt,  and  3  parts  of  acetic  acid,  working 
until  the  desired  shade  is  obtained.  Rose  tints  dyed  with 
Eosines,  although  very  bright,  are  rather  fugitive  to  light. 

10.  Maroon  on  Skins. — Prepare  the  dye  bath  with  1  part 
of  Magenta,  10  parts  of  Glauber's  salt,  and  a  little  Nile  blue. 

11.  Claret  Red  on  Skins. — Use  Magenta,  shading  with  a 
littk  Chrysoidine. 

12.  Bright  Lemon  Yellow  on  Skins, — Prepare  the  dye  bath 
with  1  part  Thioflavine  T,  and  10  parts  of  Glauber's  salt. 

13.  Deep  Yellow  on  Skins, — Use  1  part  of  Auramine  II 
and  10  parts  of  Glauber's  salt. 

14.  Bright  Yellow  on  Skins, — Prepare  the  dye  bath  with 
1  part  of  Naphthol  yellow  S,  10  parts  of  Glauber's  salt,  and  2 
parts  of  sulphuric  acid. 

The  three  yellow  dyestuSs  named  in  the  above  recipes  all 
work  on  to  the  skins  in  a  very  satisfactory  manner,  bright,  full 
shades  being  readily  obtained.  They  will  be  found  very  useful 
in  combination  with  other  dyestufFs  to  form  a  variety  of  shades; 
tlie  Auramine  and  Thioflavine  T  in  conjunction  with  basic  dyes 
like  Magenta  and  Bismarck  brown;  the  Naphthol  yellow  in 
combination  with  acid  dyes  like  Azo  cochineal  and  Eosine. 

15.  Orange  on  Skins. — Use  1  part  of  Crocein  orange,  10 
parts  of  Glauber's  salt,  and  2  parts  of  sulphuric  acid,  or  there 
may  be  used  1  part  of  Orange  extra,  10  parts  of  Glauber's  salt, 
and  2  parts  of  sulphuric  acid.  Both  dyestufFs  give  full  bright 
shades. 

16.  Bright  Blue  on  Skins.  —Prepare  the  dye  bath  with  1 
part  of  Nile  blue  A  and  10  parts  Glauber's  salt.  This  gives  a 
bright  blue  of  a  greenish  tone. 

17.  Bright  Blue  on  Skins. — Use  1  part  of  Victoria  blue  4R 
and  10  parts  of  Glauber's  salt.  This  gives  a  blue  of  a  violet 
tone. 

18.  Dark  Blue  on  Skins. — Dye  a  grey  by  using  Induline  or 
Nigrosine,  then  a  blue  with  Victoria  blue  4R,  as  above. 
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It  is  a  difficult  matter  to  dye  dai-k  blues  on  skins ;  the  best 
method  of  working  will  be,  as  indicated  in  last  i-ecipe,  to  first 
dye  a  grey  by  any  means,  then  to  top  with  Victoria  blue. 

19.  Violet  on  Skins. — Use  1  part  of  Methyl  violet  B  and  10 
parts  of  Glauber's  salt.  No  difficulty  is  experienced  in  dyeing 
violets;  the  difficulty  is  to  prevent  the  tips  from  becoming 
bronzy;  this  can  be  overcome  by  working  according  to  hints 
given  above.  As  to  brands  of  Violets,  see  p.  74,  the  remarks 
there  made  being  applicable  also  to  skin  dyeing. 

20.  Green  on  Wool. — Prepare  the  dye  bath  with  1  part  of 
Green  crystals  Y  and  10  ]iarts  of  Glauber's  salt.  This  gives  a 
bright  green  shade  of  a  somewhat  bluish  tone. 

21.  Bright  Green  on  Skins. — Prepare  the  dye  bath  with  1 
part  of  Green  crystals  Y,  ^  part  of  Auramine,  and  10  parts  of 
Glauber's  salt. 

22.  Olive  Green  on  Skins. — Prepare  the  dye  bath  with  1 
part  of  Brilliant  green,  h  part  of  C'hrysoidine,  and  10  parts  of 
Glauber's  salt. 

23.  Bronze  Green  on  Skins. — Prepare  the  dye  bath  with  1 
part  of  Brilliant  green,  i  part  of  Bismarck  brown,  and  10  parts 
of  Glauber's  salt. 

24.  Peacock  Green  on  Skins. — Prepare  the  dye  bath  with 
1  part  of  Malachite  green,  I  part  of  Nile  blue  A,  and  10  parts 
of  Glauber's  salt. 

25.  Bismarck  Brown  on  Skins. — Prepare  the  dye  bath  with 
1  part  of  Bismarck  brown  E,  and  10  parts  of  Glauber's  salt. 

26.  Walnut  Brown  on  Skins. — Prepare  a  dye  bath  with  1 
part  of  Bismarck  brown  K,  ^  part  of  Nigrosine,  and  10  parts  of 
Glauber's  salt. 

27.  Brown  on  Skins. — Prepare  a  dye  bath  with  3  parts  of 
Benzo  brown  and  10  parts  of  salt. 

28.  Silver  Grey  on  Skins. — Use  a  bath  made  with  1  part 
of  Nigrosine  and  10  parts  of  Glauber's  salt. 

Skins,  furs,  (fee,  are  often  treated  with  alum,  mercury  chloride, 
arsenic,  and  similar  bodies,  with  a  view  to  preserve  them  from 
insects,  ifec.  Generally  such  preservatives  have  but  little  in- 
fluence upon  the  operation  of  dyeing;  as  a  rule,  they  increase 
the  affinity  of  the  fibre  for  the  natural  dyestufl's  or  some  of  the 
mordant  dyeing  coal-tar  colours;  if  alum  has  been  used  as  the 
preservative  logwood  blacks   will  be  slightly  reddened  in  tone, 
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but,  in  general,  the  shades  will  not  be  much  affected  by  such 
preservatives. 

FINISHING  THE  SKINS.— After  being  cleaned  and 
dyed,  the  skins  require  to  be  dried.  This  should  be  done  while 
the  skins  are  stretched  so  as  to  prevent  shrinkage,  which  always 
causes  the  skins  to  become  hard.  From  time  to  time  during 
the  drying  operation  the  skins  should  be  well  shaken,  so  as  to 
open  out  the  fibre  and  prevent  any  matting  taking  place.  After 
being  dried  the  fibre  side  of  the  skins  should  be  well  brushed  to 
separate  the  fibres  as  much  as  possible.  To  soften  the  skins 
they  may  be  rubbed  on  the  flesh  side  with  a  little  oil  or  a 
mixture  of  oil  and  the  yolk  of  eggs.  Cod  oil  or  castor  oil  soften 
the  skins  better  than  any  other  oils.  As  a  preservative  a  little 
mercury  chloride  added  to  the  oil  will  be  the  best,  1  oz.  will  be 
amply  sufficient  to  add  to  3  gallons  of  oil 

With  a  view  of  increasing  the  affinity  of  the  wool  for  dyes, 
and,  therefore,  facilitating  the  dyeing  of  skins  and  furs,  they 
may  be  treated  with  chloride  of  lime  (bleaching  powder).  Ihe 
best  manner  of  doing  this  is  to  first  jirepare  a  clear  solution  of 
bleaching  powder,  allowing  not  more  than  1  to  H  lbs.  to  each 
100  lbs.  weight  of  skins.  Steep  the  wool  or  hair  portion  ot  the 
skin  in  this  for  about  ten  minutes  ;  then  lilt  and  pass  at  once 
into  a  bath  of  hydrochloric  acid  at  2"  Twaddell,  allowing  to 
remain  in  ten  minutes,  then  Hit  out,  rinse,  and  the  skin  is  then 
ready  for  dyeing.  Not  more  than  the  quantity  ol  bleaching 
powder  given  should  be  used,  or  the  wool  of  the  skins  will 
become  discoloured  and  harsh. 


147 


CHAPTER  VII. 
CLEANING  AND  DYEING  OF  FEATHERS. 

The  cleaning  and  dyeing  of  feathers  is  a  most  important  branch 
of  the  dyer's  art,  and  one  that  is  most  difficult  to  effect  with 
complete  success.  Feathers  are  obtained  from  a  great  variety  of 
birds  ;  these  vary  very  much  in  their  hues,  from  the  white  of  the 
swan  to  the  black  of  the  blackbird,  so  that  the  colours  of  feathers 
are  as  numei'ous,  or  nearly  so,  as  the  variety  of  birds.  Of  the 
nature  of  the  colouring  matters  of  feathers  but  little  is  known;  one 
thing  is  certain,  they  are  of  a  very  permanent  nature,  usually 
resisting  exposure  to  air  and  light  for  very  long  periods,  while 
many  of  the  darker  coloured  feathers  are  exceedingly  difficult  to 
bleach.  The  affinity  of  feathers  for  colouring  matters  varies 
very  greatly;  some  kinds  of  feathers  dye  more  easily  than 
others,  chicken  feathers  are  rather  more  easily  dyed  than  ostrich 
feathers. 

As  far  as  regards  the  affinity  of  feathers  for  colouring  matters, 
they  in  general  closely  resemble  the  wool  fibre;  for  the  basic 
coal-tar  colouring  matters  they  have  a  direct  affinity,  and  will 
combine  with  them  at  once  from  a  plain  bath.  There  is  some 
degree  of  difference  not  only  between  feathers  from  different 
birds,  but  also  in  feathers  from  different  parts  of  the  same  bird, 
and  in  different  parts  of  the  same  feather  (as  the  plumes  of  the 
feathers  dye  quicker  than  the  stem)  in  their  affinity  for  dye- 
stuffs.  The  acid  and  azo  coal-tar  colours  can  be  applied  to 
feathers  in  a  bath  containing  Glauber's  salt  and  sulphuric  acid 
in  the  same  way  as  in  wool  and  silk  dyeing  ;  this  class  of  colours 
gives  the  best  results  in  the  dyeing  of  feathers,  more  uniform 
shades  being  obtained  by  their  means  than  by  the  use  of  the 
basic  coal-tar  colours.  The  mordant  dyeing  colours  do  not  dye 
very  well  on  feathers,  due  chiefly  to  a  want  of  affinity  of  the 
feather  substance  for  the  mordant ;  necessarily  if  the  mordanting 
is  not  effectually  done  the  dyeing  must  suffer. 

Feathers  naturally  contain  a  large  proportion  of  grease ;  some, 
such  as  those  of  ducks  and  of  all  aquatic  birds,  more  so  than 
others.  Before  they  can  be  properly  dyed  it  is  essential  that 
this  grease  be  removed ;  the  stem  or  quill  of  the  feathers  con- 
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tains  more  grease  than  does  the  plume,  and  owing  to  the  denser 
nature  of  the  quill  substance  is  much  more  difficult  to  remove. 
In  the  treatment  of  feathers  it  follows  that  the  first  proceeding 
must  be  to  remove  this  grease.  If  the  feathers  are  to  be  dyed 
in  light  tints,  it  is  needful  that  they  should  be  white,  or  nearly 
so,  before  they  can  be  dyed  in  satisfactory  tints.  As  feathers, 
however,  are  more  or  less  coloured,  they  must  be  bleached.  It 
may,  however,  be  pointed  out  that  it  would  be  useless  labour  to 
attempt  to  bleach  a  very  dark -coloured  feather;  there  is  no 
bleaching  agent  known  which  is  sufficiently  strong  to  destroy 
the  colour  and  at  the  same  time  leave  the  feather  intact.  All 
dark-coloured  feathers  should  be  put  on  one  side  for  dyeing  in 
dark  shades  of  browns,  blues,  greens,  or  blacks. 

Weak  acids  and  acid  liquors  of  a  strength  such  as  is  employed 
in  dyeing,  have  little  or  no  action  on  feathers ;  in  which  respects 
they  resemble  wool  and  silk ;  strong  acids  disintegrate  them, 
and,  therefore,  their  use  in  connection  with  feathers  should  be 
avoided. 

The  caustic  alkalies,  such  as  caustic  soda  or  caustic  potash, 
especially  when  heated,  exert  a  solvent  action  upon  the  feather 
substance ;  ammonia  liquor  has,  however,  comparatively  little 
action ;  the  carbonates  of  soda  or  potash  have  no  material  effect, 
they  can,  therefore,  be  used  for  cleansing  the  feathers  from  grease 
and  dirt. 

CLEANING  FEATHEES. — The  first  proceeding  will  natur- 
ally be  to  free  the  feathers  from  the  grease  they  contain  ;  this 
must  be  thoroughly  done  before  they  can  be  dyed.  Of  course, 
old  feathers  which  have  been  previously  treated  do  not  require 
so  much  cleaning  as  new  feathers.  For  old  feathers  a  liquor  may 
be  made  from  a  good  sample  of  soap,  heated  to  about  100^  F.,  and 
in  this  the  feathers  are  worked  for  some  time ;  should  they  be 
very  dirty  they  may  be  left  in  over  night ;  next  they  are 
thoroughly  rinsed  out  with  water,  when,  generally,  they  will  be 
sufficiently  clean.  The  addition  of  a  little  liquor  ammonia  to 
the  soap  liquor  will  materially  facilitate  the  cleansing  of  the 
feathers  without  injuring  them  in  any  way. 

Kew  feathers  are  better  cleaned  by  the  following  process,  which 
is  adapted  for  10  lbs.  weight  of  feathers: — Prepare  a  bath  from 
2i  lbs.  of  soda  crystals  dissolved  in  12  gallons  of  water;  to  it  add 
1  lb.  of  ammonia;  heat  this  bath  in  100°  F.,  immerse  the  feathers 
in  it  for  four  to  five  hours,  turning  them  over  at  intervals  ;  the 
feathers  should  next  be  well  washed  with  water,  then  treated 
again  to  a  bath  of  soda  and  ammonia,  using  this  a  little  stronger, 
and  at  a  temperature  of  about  140°  to  150°  F.,  and  the  feathers 
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worked  in  it  for  about  three  hours,  after  which  they  may  be  taken 
out  and  well  rinsed  in  water,  when  they  will  be  ready  for  any 
further  treatment. 

BLEACHING  OP  FEATHERS.— The  older  feather  dyers 
chiefly  employ  the  sulphur  process  of  bleaching.  After  cleansing 
the  feathers  in  the  manner  just  described,  they  are  put  into  a 
large  cupboard,  which  may  be  constructed  of  wood  or,  better,  of 
sheet  iron,  this  cupboard  being  provided  with  a  false  perforated 
bottom  about  12  inches  above  the  true  bottom  of  the  cupboard. 
The  feathers  are  hung  from  rods  or  placed  on  perforated  shelves 
inside  the  cupboard  as  is  considered  to  be  most  convenient. 
Arrangements  are  made  for  burning  a  quantity  of  sulphur  on 
the  bottom  of  the  cupboard,  care  being,  of  course,  taken  that 
there  be  no  risk  of  the  apparatus  being  set  on  fire  by  so  doing. 
After  the  sulphur  has  been  lighted  the  door  is  closed,  and  then 
the  cupboard  left  to  itself  for  twelve  hours,  after  which  it  is 
opened  and  the  feathers  taken  out. 

The  best  bleaching  agent  for  feathers  is,  however,  peroxide  of 
hydrogen,  repeated  applications  of  which  will  destroy  the  colour 
of  even  dark  feathers  and  materially  reduce  that  of  black  ones. 
To  prepare  the  bleaching  bath,  take  1  gallon  of  the  ordinary 
commercial  10- volume  peroxide  of  hydrogen  and  dilute  it  with 
twice  its  volume  of  water  ;  then  add  sufficient  ammonia  to  render 
it  alkaline  to  litmus  paper.  Now  enter  the  feathers,  stir  them 
about  well  until  they  get  thoroughly  impregnated  with  the 
liquor,  and  allow  them  to  remain  in  over  night  or  for  twelve 
hours;  then  slowly  heat  the  bath  to  the  boil;  after  which  remove 
the  feathers  and  wash  them  in  clean  water.  If  the  feathers  are 
not  white  enough,  then  repeat  the  operation ;  the  same  bath  will 
do  if  it  be  freshened  up  with  some  new  peroxide  of  hydrogen 
and  a  little  ammonia.  The  process  gives  good  results  as  a  rule, 
but  feathers  may  occasionally  be  met  with  the  natural  or 
acquired  colour  of  which  will  resist  all  attempts  to  remove  it. 

It  may  happen  that  the  bath  does  not  appear  to  bleach  well ; 
this  may  be  due  to  the  peroxide  of  hydrogen  having  lost 
strength  ;  to  ascertain  this  point,  acidify  a  little  of  the  bath  and 
add  a  little  permanganate  of  potash  ;  if  the  bath  be  strong,  there 
will  be  abundant  evolution  of  bubbles  of  oxygen  gas  ;  if  the  bath 
be  weak,  but  little  gas  will  form  ;  while  if  there  be  no  peroxide, 
no  gas  is  evolved,  and  the  permanganate  remains  unchanged. 

No  process  of  bleaching  will  give  a  pure  white,  and  the 
feathers  will  always  have  a  more  or  less  yellowish  tinge ;  this 
may  be  corrected,  and  a  good  white  tint  obtained  by  passing 
them  through  a  bath  containing  a  little  Methyl  violet  B;  care 
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must  be  taken  not  to  use  too  much  of  this  dye  or  the  feathers 
will  come  up  a  violet  tint,  but  by  using  just  enough  the  yellow 
tone  will  be  corrected  and  an  almost  pure  white  will  be  the 
result.     This  operation  is  sometimes  known  as  dyeing  white. 

DYEING  OF  FEATHERS, — This  is  an  operation  where 
a  good  deal  of  personal  experience  gained  by  long  practice  is  the 
main  element  of  success.  In  a  book  of  this  description  it  is  not 
possible  to  do  more  than  indicate  what  dyestuffs  to  use  to 
produce  a  given  effect  and  some  idea  of  the  relative  proportions 
of  those  dyestuffs,  owing  to  the  very  varied  character  of  the 
feathers,  and  to  their  different  affinities  for  the  dyes,  as  explained 
above.  The  feather  dyer  must,  then,  not  rely  too  much  upon  a 
recipe,  but  must  be  prepared  to  modify  his  working  according  as 
he  sees  the  feathers  are  taking  up  the  dye. 

1.  Logwood  Blacks  on  Feathers. — Logwood  is  the  dyestuff" 
which  is  most  used  for  the  purpose  of  dyeing  blacks  on  feathers, 
although  dyers  would  do  well  to  pay  some  attention  to  the  many 
coal-tar  blacks  now  on  the  market  which  are  much  more  easy  to 
use  than  logwood.  Several  methods  can  be  followed  for  pro- 
ducing a  black  from  logwood.  In  any  case  it  is  a  matter  of  some 
difficulty,  and  requires  the  exercise  of  some  care  on  the  part  of 
the  dyer. 

(a)  Chrome  Logicood  Black. — After  thoroughly  cleansing  the 
feathers  they  are  placed  in  a  bath  containing  4  per  cent,  of  the 
weight  of  the  feathers  of  bichromate  of  potash,  4  per  cent,  of 
copi)eras,  and  3  per  cent,  of  tartar;  in  this  the  feathers  are 
treated  at  just  under  the  boil  for  an  hour  and  a-half,  when  they 
are  taken  out,  and  well  rinsed  in  water ;  after  which  they  are 
ready  for  the  dye  bath.  The  latter  is  made  with  10  per  cent,  of 
logwood  extract,  3  per  cent,  of  fustic  extract,  and  10  per  cent,  of 
soap ;  in  this  the  feathers  are  treated  at  200°  F.  until  a  good 
black  is  obtained.  Should  the  operation  threaten  to  take  too 
long,  it  is  advisable  to  take  the  feathers  out,  rinse  them,  and 
re-enter  them  into  the  first  bath  for  half  an  hour  or  so,  then  to 
rinse  and  enter  them  again  into  the  dye  bath.  When  a  full 
shade  is  obtained  the  feathers  can  be  taken  out  of  the  dye  bath, 
well  rinsed  in  water  and  dried.  It  may  happen  in  dyeing  blacks 
by  any  process  that  the  stem  only  acquires  a  grey  shade ;  in  the 
majority  of  cases  this  will  be  found  to  be  due  to  some  grease 
being  left  in  the  stem,  and  the  remedy  is  to  brush  the  stems 
■with  a  weak  solution  of  ammonia  before  again  placing  the 
feathers  in  the  dye  bath.  Painting  the  stems  with  a  weak 
solution  of  shellac  in  methylated  spirit  coloured  with  Xigrosine 
is  another  remedy  which  may  be  resorted  to. 
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(b)  Iron-logwood  Black. — Steep  over  night  in  a  solution  of 
50  per  cent,  of  soda  crystals,  next  squeeze  out  all  surplus  liquor 
and  steep  in  a  bath  of  nitrate  of  iron  at  15°  Tw.  for  six  hours. 
Next  prepare  a  dye  bath  with  10  per  cent,  of  logwood  extract, 
5  per  cent,  of  fustic  extract,  and  5  per  cent,  of  soap ;  in  this 
place  the  feathers  and  work  at  a  temperature  of  180°  to  200°  F. 
until  the  full  shade  is  obtained.  By  omitting  the  fustic  bluer 
shades  of  black  are  obtained. 

(c)  Iron- copper-logwood  Black.  —  Prepare  a  bath  with  5  per 
cent,  of  copperas,  5  per  cent,  of  bluestone,  and  5  per  cent,  of 
tartar.  Work  the  feathers  in  this  at  200°  F.  for  one  to  one  and 
a-half  hours,  then  lift  and  rinse,  finally  dyeing  in  a  bath  of  log- 
wood and  fustic  as  before. 

2.  Black  on  Feathers. — Prepare  a  dye  bath  with  8  per  cent. 
of  Acid  black  S,  10  per  cent,  of  Glauber's  salt,  and  4  per  cent,  of 
sulphuric  acid ;  dye  the  feathers  in  this  at  the  boil.  This  has 
given  very  good  results  in  the  author's  hands,  and  a  good  black 
of  a  bluish  tone  is  obtained ;  by  adding  a  little  Acid  yellow  a 
jet  shade  of  black  is  the  result.  Some  kinds  of  feathers  take 
this  black  more  easily  than  others.  It  is  important  that  the 
feathers  be  free  from  grease  and  soap. 

Other  coal  tar  blacks  which  may  be  used  as,  for  example,  the 
Naphthol  blacks,  Victoria  blacks,  Azo  blacks ;  these  are  made 
in  a  variety  of  brands  giving  various  shades  of  black  from  a  blue 
to  a  violet  tone;  to  obtain  jet-black  shades  from  them  it  is  neces- 
sary to  add  a  little  of  an  Acid  yellow  or  Acid  green  to  the  dye 
bath.      With  nearly  all  of  them  fairly  good  results  are  obtained. 

3.  Navy  Blue  on  Feathers. — Prepare  a  dye  bath  with  4  ozs. 
Indazine  M,  8  ozs.  Glauber's  salt,  and  1  oz.  sulphuric  acid;  enter 
the  feathers  and  treat  at  from  180°  F.  to  200°  F.  to  shade.  Good 
navy  blues  are  also  obtained  from  Acid  black  BB,  shaded  with 
a  little  Acid  violet.  The  bluer  shades  of  Naphthol  black  may 
also  be  used  for  producing  navy  blues. 

4.  Bright  Blue  on  Feathers. — The  dye  bath  may  be  pre- 
pared with  4  ozs.  Soluble  blue  D  and  8  ozs.  oxalic  acid;  enter 
the  feathers  and  work  at  200°  F.  to  shade,  then  lift,  wash,  and  dry. 

5.  Scarlet  on  Feathers. — Make  a  dye  bath  with  2  ozs.  Scarlet 
2RJ  and  8  ozs.  bisulphate  of  soda ;  enter  the  feathers  and  work 
at  the  boil  to  shade,  then  lift,  wash,  and  dry.  Another  method 
consists  in  using  2  ozs.  Scarlet  and  8  ozs.  Glauber's  salt,  working 
at  from  180°  to  190°  F.  to  shade.  Another  plan  is  to  use  a  dye- 
bath  which  contains  2  ozs.  ^^afranine,  1  oz.  of  Auramine,  and 
8  ozs.  Glauber's  salt,  working  at  about  180°  F.  to  shade. 
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6.  Grey  on  Feathers. — For  a  silver  grev  use  Induline  A. 
dved  in  a  bath  containing:  a  little  oxalic  acid  :  this  gives  a  bluish 
grey,  the  depth  of  which  can  be  varied  according  to  quantity  of 
dyestulf  used.  A  silver  grey  is  best  obtained  by  using  a  mixture 
of  Xigrosine,  Induline,  and  oxalic  acid. 

7.  Cream  on  Feathers. — This  can  be  best  obtained  by  add- 
ing a  little  Phosphine  to  the  dye  bath. 

8.  Salmon  on  Feathers  is  best  obtained  by  using  a  little 
Rhodamine,  Auramine,  and  dyeing  in  a  bath  containing  a  Httle 
acetic  acid.  In  the  dyeing  of  cream,  sabnon,  and  other  light 
tints  care  should  be  taken  to  use  but  little  dyestufl^  the  aim 
being  to  first  obtain  a  paler  shade  than  what  is  required,  then  to 
add  more  dyestirff  to  bring  up  the  desired  tint.  It  is  much 
easier  to  make  a  shade  darker  in  this  way  than  it  is  to  reduce  a 
tint  when  once  dyed. 

9.  Pink  on  Feathers. — This  is  best  obtained  by  using  Rho- 
damine  with  a  little  acetic  acid  in  the  dye  bath. 

10.  Rose  on  Feathers. — A  fine  shade  can  be  dyed  in  a  bath 
containing  Azo  eosine,  Glaubers  salt,  and  a  Little  sulphuric  acid. 

11.  Green  on  Feathers. — Greens  are  fairly  easily  dyed  on 
feathers  with  any  of  the  brands  of  aniline  greens ;  the  following 
hints  will,  however,  be  found  ser\"iceable  : — (a)  Bluish  green. — 
Use  Brilliant  green  with  a  little  acetic  acid  in  the  Ijath.  ih) 
Bronze  green. — Prepare  the  dye  bath  with  a  mixture  of  1  oz.  Ethyl 
green,  1  oz.  Bismarck  brown,  i  oz.  Cinereine,  and  4  ozs.  acetic 
acid,  (c)  Olive  green. — Use  1  oz.  Brilliant  green,  1  oz.  Chry- 
soidine,  and  a  little  acetic  acid,  (d)  Emerald  green. — Use  |  oz. 
Brilliant  green,  1  oz.  Auramine,  and  8  ozs.  Glauber  s  salt.  By 
varying  the  proportions  of  the  two  dyestufife  named,  a  great 
variety  of  shades  of  green,  varying  from  a  very  yellowish  green 
to  a  blue  green,  can  be  obtained.  (<?)  Russian  green. — Use  2  ozs. 
Azine  green  TO  with  a  little  acetic  acid  in  the  dye  bath, 

12.  Bro-wns  on  Feathers. — Browns  can  be  dyed  fairly  well 
with  the  Bismarck  browns  which  give  bright  shades,  (a)  Seal 
hroiL-n. — Make  the  dye  bath  with  2  ozs.  Bismarck  brown  and  1  oz. 
Induline  B,  working  at  from  ISO'  to  190'  F.  to  .shade.  (6)  Olive 
brown. — Make  the  dye  bath  with  Fast  brown,  Fast  red,  and  Acid 
blue  4:S,  adding  a  little  sulphuric  acid  and  working  to  shade  at 
about  200"  F.  By  varying  the  proportions  of  the  dyestufis  a 
variety  of  brown  shades  may  be  dyed,  from  a  yellowish  brown  to 
a  dark  walnut  brown. 
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13.  Old  Gold,  on  Feathers. — Make  a  dye  bath  with  1  oz. 
Chrysoidine,  ^  oz.  Auramine,  and  8  ozs.  Glauber's  salt. 

14.  Sky  Blue  on  Feathers. — Make  the  dye  bath  with  a  little 
Patent  blue  V  and  a  few  drops  of  sulphuric  acid,  working  at 
about  200°  F.  to  shade. 

Generally  feathers  dye  pretty  much  the  same  as  silk — that  is, 
the  same  dyestufFs  will  produce  very  much  the  same  shades  on 
both  silk  and  feathers,  so  that  any  instructions  which  may  have 
been  given  for  the  former  fabric  are  equally  applicable  for  the 
latter  articles. 

The  method  adopted  in  drying  feathers  has  a  very  material 
influence  on  the  appearance  of  the  finished  article.  To  have  a 
good-looking  feather  it  is  necessary  that  the  flues  or  plumes  be 
as  open  as  possible  ;  this  cannot  always  be  attained  if  the  feather 
is  simply  allowed  to  dry  as  it  comes  from  the  rinsing  waters,  as 
the  flues  then  have  a  tendency  to  clog  together.  It  is  found  in 
practice  that  the  best  method  of  overcoming  this  defect  is  to  add 
a  quantity  of  white  starch  to  the  last  wash  waters,  which  must 
be  quite  cold ;  put  in  plenty  of  starch,  then  dip  the  feather, 
shake  it  about  well  so  as  to  get  the  starch  well  into  the  flue  of 
the  feather,  then  allow  it  to  dry  ;  when  dry,  the  starch  may  be 
shaken  out,  leaving  the  flue  of  the  feather  open  and  full. 

FINISHING  FEATHERS.— After  being  dyed,  feathers 
require  to  be  passed  through  some  finishing  process  before 
they  can  be  sent  to  the  customer.  One  of  these  operations  is 
that  of  curling ;  this  is  a  simple  operation  in  itself,  and  yet  it  is 
one  which  requires  a  little  expertness  at  the  hands  of  the 
operator.  Curling  is  much  easier  to  do  than  to  describe ;  it  is 
carried  out  much  in  the  following  manner : — The  feathers  are 
first  steamed  to  soften  them ;  this  ought  to  be  done  with  steam 
which  is  as  free  as  possible  from  water ;  this  can  be  secured  by 
having  a  fairly  capacious  kettle  built  with  the  spout  passing  out 
of  the  top  with  a  broad  base,  the  kettle  not  being  more  than  half 
full,  and  the  spout  placed  upon  the  top,  so  that  the  steam  is  as 
dry  as  it  is  possible  to  get  it.  The  curling  is  effected  by  drawing 
the  flues  of  the  feather  over  the  back  of  a  knife  which  has  a 
curved  blade,  and  the  curl  is  fixed  by  drying  the  feather  before 
a  fire.     A  little  practice  will  soon  make  a  proficient  curler. 

To  give  flexibility  to  the  feather  it  is  usual  to  cut  away  the 
back  portion  of  the  stem ;  this  is  an  operation  which  requires 
some  degree  of  care  in  carrying  out,  or  otherwise  the  feather 
may  be  damaged.  It  requires  a  sharp  knife  and  a  steady  hand 
to  ensure  success. 
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CHAPTER    VIII. 
GLOVE  CLEANING  AND  DYEING. 

The  particular  kind  of  gloves  dealt  with  in  this  chapter  are 
those  made  from  kid  and  other  leathers ;  for,  although  gloves 
are  made  from  silk  and  other  materials,  such  rarely  come  into 
the  dyer's  hands,  and  when  they  do  they  can  be  treated  accord- 
ing to  the  character  of  the  materials  from  which  they  are  made. 

The  cleaning  of  kid  or  leather  gloves  of  any  kind  is  by  no 
means  a  difficult  operation,  although,  of  course,  it  must  be  care- 
fully done. 

CLEANING  GLOVES.— To  clean  and  dye  gloves  to  per- 
fection they  should  be  placed  upon  a  wooden  glove  tree  and 
kept  upon  that  throughout  the  whole  of  the  operations,  and 
until  they  get  fairly  dry  ;  this  prevents  them  from  shrinking  to 
any  considerable  extent.  Some  dyers  clean  gloves  when  placed 
upon  their  own  hands,  but  it  is  obvious  that  by  adopting  such 
means  they  have  not  that  facility  of  movement  that  they  have 
when  the  glove  is  stretched  upon  a  proper  glove  tree.  The  first 
proceeding  will  be  to  brush  the  glove  well  so  as  to  free  it  from 
loose  dirt.  Then  the  next  must  be  to  free  it  from  grease  and 
stains  of  various  kinds.  For  this  purpose  several  methods  are 
available. 

(a)  Dip  the  gloves  in  clean  warm  water  for  a  few  minutes, 
rub  them  well  with  a  sponge  and  soap  and  water,  to  which  a 
little  ammonia  has  been  added,  rinse  off  in  clean  warm  water, 
rub  with  a  soft  dry  cloth  until  nearly  dry,  then  take  off  the  tree 
and  allow  to  dry  slowly  in  the  air. 

(b)  Lengthy  immersion  in  a  little  weak  ammonia  often  loosens 
and  removes  the  grease,  so  that  subsequent  rinsing  in  clean 
warm  water  will  complete  the  operation. 

(c)  Another  plan  is  to  make  a  pasty  mixture  of  Fuller's  earth, 
calcined  magnesia,  and  water,  and  with  this  rub  over  the  glove ; 
allow  to  dry,  which  it  will  do  quickly  ;  then  brush  ofl"  with  a  soft 
brush,  when  probably  the  grease  stains  will  have  disappeared 
and  the  glove  be  cleaned. 

(d)  In  the  case  of  kid,  chamois,  and  some  other  soft  gloves,  it 
is  desirable  to  avoid  the  use  of  water,  so  as  to  run  no  risk  of 
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shrinking,  wliich  would  take  place  were  a  watery  treatment 
adopted.  In  such  cases  the  gloves  may  be  stretched  on  the 
hand  or  tree,  then  dip  them  below  the  surface  of  some  benzoline 
or  benzene  contained  in  a  basin,  sponge  them  or  rub  them  over 
very  well ;  the  spirit  dissolves  out  all  the  grease,  and  leaves  the 
glov(5  clean ;  a  short  exposure  to  the  air  will  be  sufficient  to  get 
rid  of  the  ."spirit  still  attached  to  the  glove. 

Milk,  mixtures  of  milk  and  soap,  or  of  milk,  soap,  and  yolk 
of  egg  liave  been  used  for  cleaning  gloves,  but  there  is  no 
advantage  in  such  over  the  methods  enumerated  above. 

If  the  gloves  are  white  gloves,  it  is  advisable  to  rub  them 
over  with  pipe  clay  to  whiten  them.  Suede  and  tan  gloves 
may  be  finished  as  described  below. 

DYEING-  GLOVES. — The  dyeing  or  colouring  of  gloves 
is  done  by  simply  brushing  them  over  with  a  solution  of  the 
required  colouring  matter,  there  being  usually  sufficient  affinity 
between  the  animal  substance  of  the  glove  and  the  colouring 
matter  used  as  to  firmly  fix  the  latter.  The  best  class  of 
dyestuffs  to  use  is  the  basic  coal -tar  dyes  like  Magenta, 
Safranine,  Phosphine,  &c.  These  have  so  strong  an  affinity 
for  animal  tissues  that  simply  brushing  leather  over  with  an 
aqueous  solution  is  sufficient  to  colour  or  stain  the  leather. 
Next  to  these  in  their  value  as  dyes  for  leather  are  the  azo 
and  acid  dyestufls ;  these  require  the  aqueous  solutions  to  be 
acidified  with  some  acid,  best  with  acetic  or  oxalic  acid.  The 
mordant  dyes,  such  as  Alizarine,  logwood,  fustic,  are  not  so 
serviceable,  although  they  are  i;sed  in  the  dyeing  or  staining 
of  leather.  The  following  recipes  will  give  all  necessary 
details  : — 

1.  Black  on  Gloves. — (a)  From  Logwood. — The  most  com- 
mon method  of  dyeing  or  staining  leather  in  black  is  by  means 
of  logwood,  developing  the  colour  by  means  of  an  iron  salt. 
First  brush  the  glove  over  with  a  decoction :  of  logwood  at 
6°  to  6°  Tw.,  giving  two  or  three  coatings.  It  is  desirable  to 
use  weak  liquors  and  to  go  over  the  gloves  two  or  three  times, 
rather  tlian  to  use  a  strong  liquor  and  attempt  to  obtain  the 
desired  effect  at  one  operation ;  greater  uniformity  or  evenness 
of  shade  is  thereby  obtained,  and  this  is  a  most  important 
feature  in  staining  leather.  The  same  remark  applies  to  the 
staining  of  leather  in  all  colours.  After  brushing  with  the 
logwood  extract  go  over  the  gloves  with  a  weak  solution  of 
copperas  (sulphate  of  iron),  i-epeating  the  process  until  the 
desired  black  shade  is  obtained.  It  is  a  good  plan  to  go  over 
the  gloves  alternately  with  the  logwood  and  iron  solutions;  thus, 
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as  it  were,  building  up  the  black  to  the  desired  depth.  This 
method  will  give  a  bluish  shade  ;  if  more  jet  shade  be  desired 
then  a  little  fustic  may  be  added  to  the  logwood  decoction. 
In  place  of  using  copperas,  nitrate  of  iron  may  be  employed. 
A  mixture  of  copperas  and  bluestone  also  gives  a  good  black. 
With  care  excellent  results  may  thus  be  obtained. 

(b)  From  Coal-Tar  Blacks. — The  leather  dyer  has  at  his  dis- 
posal many  coal-tar  blacks  which  may  be  used  in  the  staining 
of  leather  with  excellent  results,  and  in  a  much  mox'e  simple 
manner  than  is  possible  when  logwood  is  used.  The  following 
hints  will  be  found  useful  in  the  application  of  these  blacks, 
it  being  premised  that  they  are  employed  by  brushing  the 
gloves  or  other  leather  articles  with  a  weak  solution  of  the 
particular  dyestuif  which  is  being  used,  going  over  the  article 
several  times  to  ensure  evenness  of  tint.  Under  the  names  of 
Leather  black,  Spirit  black,  Brilliant  black,  are  sold  black  dyes 
which  are  only  soluble  in  methylated  spirit ;  these  blacks  pro- 
duce some  very  fine  shades  of  black  on  leather  without  any 
difficulty,  and  the  glove  dyer  will  do  well  to  give  them  some 
attention.  The  Acid  blacks,  Naphthol  blacks,  Victoria  and 
Wool  blacks  can  also  be  used  with  good  effect;  they  are  dissolved 
in  water  and  to  the  solution  a  little  oxalic  acid  is  added.  To 
fully  develop  a  black  will  require  several  applications,  while,  if 
a  jet  black  is  to  be  obtained,  it  may  be  advisable  to  add  a  little 
Acid  yellow  or  Acid  green  to  the  solution,  as  these  blacks  give 
from  violet  to  blue-black  tones.  The  bluish-black  tone,  so  much 
desired  in  kid  gloves,  is  best  imitated  by  means  of  these  coal- 
tar  blacks. 

2.  Brown  on  Gloves. — ^Prepare  a  decoction  from  a  mixture 
of  fustic,  a  little  logwood,  and  Brazil  wood ;  brush  this  over  the 
gloves,  then  develop  the  brown  by  brushing  over  with  a  solution 
of  copperas.  A  variety  of  shades  may  be  obtained  by  varying 
the  proportion  of  the  dyestuifs.  The  best  and  easiest  way  of 
producing  browns  is  by  brushing  the  gloves  with  a  solution  of 
Bismarck  brown  R  if  a  red  shade  of  brown  is  desired ;  if  a  seal 
brown  is  needed,  add  a  little  iS  igrosine ;  if  an  olive  brown,  a 
little  Brilliant  green  with  some  Kigrosine ;  if  a  walnut  brown, 
add  some  Induline  and  ^lagenta.  The  Benzo  browns  also  give 
some  good  shades  on  leather. 

3.  Crimson  on  Gloves  is  best  got  with  a  mixture  of  Safra- 
nine  and  Magenta.  Amaranth,  to  which  a  little  oxalic  acid  has 
been  added,  also  gives  good  results. 

4.  Scarlet  on  Gloves. — Use  a  solution  of  Safranine  to  which 
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has  been  added  sufficient  Auramine  to  turn  the  colour  scarlet. 
The  Azo  Scarlets  also  give  good  shades  on  leather. 

5.  Claret  on  Gloves. — Use  a  solution  of  Union  Fast  Claret 
or  a  solution  of  Bordeaux  BL,  to  which  a  little  oxalic  acid  has 
been  added. 

6.  Yellow  on  Gloves  is  rarely  wanted,  but  any  of  the  coal- 
tar  yellows,  such  as  Auramine,  Thioflavine,  or  Naphthol  yellow 
gives  good  results. 

7.  Grey  on  Gloves. — Fine  shades  of  grey  are  obtained  by 
using  weak  solutions  of  Nigrosine  or  of  Induline,  the  former 
giving  browner  tints  than  the  latter,  which  gives  blue  greys.  A 
weak  sumach  liquor,  followed  by  a  weak  iron  liquor,  will  also 
dye  a  grey. 

8.  Greens  on  Gloves. — These  are  best  obtained  from  the 
coal-tar  dyes.  Brilliant  green  gives  very  bright  shades  ;  mixed 
with  a  little  Bismarck  brown  olive  greens  are  obtained ;  with 
Chrysoidine  and  a  little  Tnduline,  dark  Bottle  or  Russian  greens 
can  be  obtained.  Bronze  greens  can  be  got  by  mixing  the  green 
with  Bismarck  brown  and  a  little  Safranine ;  Peacock  greens  by 
adding  a  little  Soluble  blue ;  Grass  greens  by  mixing  the  green 
with  Auramine. 

9.  Blues  on  Gloves. — Almost  any  shade  of  blue,  from  the 
palest  sky  tints  to  the  deepest  shades,  may  be  obtained  by  using 
a  solution  of  Soluble  blue  of  varying  degrees  of  strength,  accord- 
ing to  the  tint  required. 

10.  Cream  on  Gloves  is  best  obtained  by  using  Phosphine. 

11.  Straw  Colour  on  Gloves  can  be  obtained  by  using  a 
weak  solution  of  Naphthol  yellow  or  Acid  yellow  ;  the  addition 
of  a  little  Chrysoidine  will  give  brownish  shades  of  straw. 

The  glove  dyer  will  find  that  the  above  hints  will  serve  him 
in  good  stead  for  almost,  if  not  quite,  all  the  shades  he  will  have 
to  dye.  For  further  information  reference  may  be  made  to  a 
series  of  articles  which  appeared  in  The  Dyer  and  Calico  Printer 
for  1893  on  Leather  Dyeing  and  Staining. 

After  the  gloves  have  been  cleaned  or  dyed  by  any  of  the 
processes  which  have  been  described  above  they  must  undergo  a 
finishing  process  before  they  can  be  sent  home  to  the  customer, 
the  object  being  to  make  the  gloves  supple  and  soft,  and  the 
colours  bright.  The  gloves,  after  being  coloured,  should  be  well 
rinsed  in  clean,  warm  water ;  then  rubbed  as  dry  as  possible 
with  a  soft  cloth  ;  after  which  they  may  be  rubbed  over  with  a 
mixture  of  yolk  of  egg,  olive  oil,  and  milk,  which  at  once  softens 
the  leather  and  brightens  the  colours. 
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CHAPTER    IX. 
STRAW   BLEACHING   AND   DYEING. 

The  bleaching,  dyeing,  and  staining  of  straw  is  now  a  very  im- 
portant branch  of  the  art  of  the  bleacher  and  dyer,  toth  of  new 
goods  and  of  old  ones  which  the  owner  may  require  renovating. 
It  will,  therefore,  be  worth  while  to  devote  some  space  to  the 
consideration  of  the  best  methods  of  bleaching,  dyeing,  staining, 
and  finishing  of  this  class  of  goods. 

The  straw  is  invariably  treated  in  one  of  two  forms,  either  in 
that  of  a  plait  or  when  made  up  into  hats,  bonnets,  &c.  So  far 
as  the  chemistry  of  the  subject  is  concerned — that  is,  in  the 
materials  which  are  used  in  any  of  the  processes — there  is  no 
essential  difficulty  involved  in  treating  either  form  ;  it  is  only  in 
the  mechanical  treatment,  due  to  the  diflerence  in  the  form  of  the 
material  which  is  being  dealt  with,  that  there  are  some  modifi- 
cations in  the  manner  of  carrying  out  the  work. 

Straw  is  a  vegetable  production,  like  cotton,  linen,  jute,  &c. ; 
but,  unlike  those  fibres,  its  constitution  causes  it  to  offer  some 
special  difficulties  in  the  way  of  the  dyer  obtaining  a  successful 
result ;  this  appears  to  be  largely  due  to  the  peculiar  external 
coating  of  the  straw,  which  contains  a  large  proportion  of 
sihceous  or  other  mineral  matter,  which  prevents  liquids  from 
penetrating  readily  into  the  centre,  and  possesses  little  affinity 
for  colouring  matters. 

Straw  contains  naturally  some  yellow  colouring  matter,  which 
has  a  rather  considerable  affinity  for  the  fibre,  so  that  it  is  with 
difficulty  removed  by  any  process  of  bleaching  :  some  sti-aws  are 
more  troublesome  in  this  respect  than  others. 

BLEACHING  OF  STRAW. — To  bleach  straw  to  a  perfect 
white  is  at  present  a  practical  impossibility ;  at  the  most  but  a 
creamy  white  is  the  result.  Several  methods  are  available  ;  the 
most  common  one  in  use  in  straw  bleaching  is  the  sulphur  plan. 

SulpJiur  Process  of  Straw  Bleaching. — To  carry  this  out  a 
chamber  is  built,  which  may  be  of  any  size  that  is  convenient 
for  the  amount  of  work  that  is  done ;  this  chamber  should  be 
provided  "vvith  wooden  racks,  on  which  the  hats  may  be  placed 
or  the  bundles  of  straw  plait  hung.      On  the  bottom   of  the 
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chamber  is  placed  a  pan  of  sulphur,  which  is  set  on  fire ;  the  cham- 
ber is  closed  up  and  left  to  itself  for  ten  to  twelve  hours ;  after 
which  the  door  of  the  chamber  is  opened  and  the  goods  removed. 
Generally,  they  will  be  found  of  a  fair  white.  A  perforated 
false  bottom  should  be  placed  between  the  pot  of  burning  sul- 
phur and  the  goods  to  prevent  particles  of  unburnt  sulphur  from 
settling  on  the  goods  placed  at  the  bottom  of  the  chamber  and 
turning  them  yellow.  The  active  agent  in  this  process  of 
bleaching  is  the  sulphur  dioxide  gas  produced  during  the  com- 
bustion of  the  sulphur ;  this  acts  upon  the  colouring  matter  in 
straw  and  converts  it  into  a  colourless  product ;  the  colouring 
matter  is  not  actually  destroyed,  for  by  washing  with  soap  and 
weak  alkalies  it  is  restored.  This  is  one  defect  of  the  sulphur 
process  of  bleaching. 

Instead  of  employing  the  sulphur  dioxide  in  a  gaseous  form, 
which  presents  some  disadvantages,  it  may  be  employed  in  a 
liquid  form  ;  by  compression  sulphur  dioxide  can  be  converted 
into  a  liquid,  and  it  is  supplied  commercially  in  this  form  in 
syphons  and  cylinders.  By  opening  the  valve  of  these  vessels 
the  dioxide  can  be  liberated  in  the  gaseous  state,  and  on  passing 
this  gas  into  cold  water  a  solution  is  obtained  which  may  be  em- 
ployed as  a  bleaching  bath,  the  straw  goods  being  immersed  in 
this  bath  until  they  have  acquired  a  satisfactory  colour. 

Another  plan  sometimes  adopted  is  to  immerse  the  straw  in  a 
solution  of  sodium  Vjisulphite  for  a  few  hours,  to  pass  it  through 
a  bath  containing  a  little  hydrochloric  acid,  and  then  washing  it 
thoroughly  with  water. 

The  bleaching  properties  of  peroxide  of  hydrogen  or  of  peroxide 
of  sodium  may  be  taken  advantage  of,  although  these  are  not  very 
strong.  When  working  with  these  bleaching  agents  it  is  best  to 
give  the  straw  a  preliminary  boil  in  a  weak  soda  lye ;  then  to 
immerse  it  in  a  bath  made  with  1  gallon  of  peroxide  of  hydrogen 
and  3  gallons  of  water,  to  which  a  little  ammonia  has  been  added 
to  make  it  faintly  alkaline.  The  straw  is  immersed  in  this  for 
twelve  hours,  and  then  washed.  A  repetition  of  the  process 
may  be  necessary. 

The  author  has  found  that  a  good  plan  for  bleaching  straw  is 
to  boil  it  in  a  solution  of  about  2  per  cent,  of  sodium  peroxide, 
rinse  it  in  acidulated  water,  pass  it  through  a  bath  of  bisulphite 
of  soda,  and  finally  to  well  wash  it  with  water. 

It  has  been  recommended  to  pass  the  straw  first  through  a 
bath  of  potassium  permanganate,  and  then  through  one  of 
bisulphite  of  soda,  but  the  author  has  never  found  this  plan 
very  successful, 
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DYEING  OF  STRAW. — Before  straw  is  dyed  it  is  adWsable 
to  give  it  a  boil  in  a  bath  of  soda  ash,  using  about  2  per  cent,  of 
the  weight  of  the  straw  of  the  alkali.  This  softens  the  crust  of 
the  straw  and  renders  it  more  susceptible  to  the  dyestuff.  After 
boiling  it  in  the  alkali  it  should  be  rinsed  in  clean  water,  when 
it  is  ready  for  the  dye  bath. 

Straw  seems  to  be  peculiar  in  its  behaviour  with  dyestuffs,  so 
that  no  very  general  principles  can  be  laid  down  as  to  methods 
of  dyeing  in  the  absence  of  definite  information  bearing  on  this 
point.  In  the  recipes  which  follow,  the  best  methods  of  dyeing 
straw  will  be  given  ;  carefully  carried  out  they  will,  in  the  main, 
be  found  successful ;  still,  the  straw  dyer  must  be  prepared  to 
meet  occasionally  with  failures ;  in  such  an  event  he  must  try 
some  other  plan  of  attaining  his  end  than  the  one  he  has  been 
following. 

The  recipes  here  given  are  calculated  to  be  for  10  lbs.  of  straw, 
no  matter  in  wliat  form. 

1.  Jet  Black  on  Straw. — Lay  down,  over  night,  in  a  boiling 
bath  of  2  ozs.  soda  to  1  gallon  of  water,  using  enough  to  comfort- 
ably work  the  straw  in.  Lift  next  morning  and  drain.  Prepare 
a  bath  with  7  lbs.  logwood  and  2  lbs.  fustic ;  enter  the  straw  in 
this  and  work  at  the  boil  for  one  hour ;  then  lift,  allow  to  drain, 
and  lay  down  the  straw  in  a  bath  of  1  lb,  copperas  for  four  to 
five  hours  ;  after  which  expose  to  the  air  for  two  hours,  then 
wash  and  dry. 

2.  Blue  on  Straw. — Prepare  a  decoction  of  2  lbs.  sumach  ; 
work  the  straw  in  this  at  the  boil  for  two  hours  ;  then  allow  to 
steep  over  night ;  next  day,  drain  and  enter  into  a  bath  of  1  oz. 
Alkali  blue  2B,  working  at  the  boil  for  an  hour ;  then  lift,  enter 
into  a  cold  bath  of  ^  lb.  copperas,  and  allow  to  steep  for  three  to 
four  hours;  after  which  rinse  and  dry. 

3.  Dark  Navy  Blue  on  Straw. — Work  for  two  hours  at  the 
boil  in  a  bath  of  ~  lb.  copperas ;  after  wliich  rinse  and  enter  into 
a  bath  of  1^  ozs.  Malachite  green  and  1^  ozs.  ]\[ethyl  violet  2B, 
working  for  an  hour  at  the  boil ;  then  pass  into  a  bath  of  i-  lb. 
of  logwood  for  three-quarters  to  one  hour  at  the  boil ;  after 
which  wash  and  dry. 

4.  Navy  Blue  on  Straw. —  "Work  the  straw  in  a  bath  of 
soda  as  given  in  the  first  recipe  ;  then,  after  rinsing,  pass  into  a 
bath  containing  1  oz.  Methyl  A-iolet  3B  and  1  oz.  tartiir,  working 
for  one  hour  at  the  boil :  next  pass  into  a  bath  of  11  lbs.  logwood 
for  an  hour  at  the  boil,  saddening  by  a  bath  of  ^  lb.  of  copperas, 
after  which  the  straw  may  be  washed  and  dried. 
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5.  Dark  Blue  on  Straw. — Prepare  a  bath  of  2  lbs.  sumach 
and  work  the  straw  in  this  for  two  to  three  hours  at  the  boil ; 
then  lift,  and  drain,  then  pass  the  straw  into  a  bath  of  1  oz. 
Soluble  blue  2B,  in  which  the  straw  is  worked  at  the  boil  until 
the  full  shade  is  obtained ;  lastly,  the  straw  is  passed  into  a 
bath  of  a  ^  lb.  copperas  to  darken  the  colour ;  rinsed  and  di'ied. 

6.  Light  Stone  on  Straw. — Make  a  dye  bath  with  5  ozs. 
tartaric  acid,  5  ozs.  bisulphate  of  soda,  9  ozs.  ammoniacal 
cochineal,  4  ozs.  indigo  extract,  and  Ij  ozs.  turmeric.  Enter  the 
straw  into  this  bath  at  about  180°  F.,  then  raise  to  the  boil  and 
work  for  one  and  a-half  hours ;  after  which  rinse  and  dry. 

7.  Pale  Gold  Brown  on  Straw. — Boil  the  straw  for  half 
an  hour  in  a  bath  containing  7  ozs.  turmeric ;  add  to  the  same 
bath  1  oz.  Bismarck  brown  GG,  and  a  little  Brilliant  green, 
working  for  half  an  hour  longer  ;  then  lift,  wash,  and  dry. 

b.  Mode  Brown  on  Straw. — Prepare  a  boiling  bath  of  1  lb. 
soda ;  allow  the  straw  to  steep  in  this  over  night  ;  next  day  pass 
into  a  bath  of  4  ozs.  archil  and  2  ozs.  tartar ;  work  in  this  bath 
at  the  boil  for  one  hour ;  then  lift,  add  to  the  same  bath  }  lb. 
copperas,  re-enter  the  straw,  and  work  until  the  shade  is  obtained. 

9.  Brown  on  Straw. — Make  a  dye  bath  with  7  ozs.  fustic, 
1  oz.  alum,  3  ozs.  Bismarck  brown  R,  a  little  Induline  B  and 
Green  crystals  A.  Work  the  straw  in  this  to  shade  ;  then  lift, 
wash,  and  di'y. 

10.  Brown  on  Straw. — First  boil  the  straw  in  a  bath  of  1  lb. 
soda,  allow  to  steep  in  the  same  bath  for  five  to  six  hours  or  over 
night ;  pass  into  a  bath  of  1  lb.  of  copperas,  working  for  one  hour 
at  the  ordinary  temperature ;  then  lift.  If  a  darker  shade  of 
brown  is  required  than  is  yielded  by  this  method  pass  the  straw 
into  a  bath  of  Induline. 

11.  Beige  on  Straw. — Boil  the  straw  in  a  bath  containing 
1  lb.  Glauber's  salt  and  6  ozs.  tartaric  acid  for  half  an  hour  ; 
then  add  to  the  bath  ^  oz.  cochineal,  ^  oz.  indigo  extract,  and 
-1  oz.  Orange  G,  working  for  half  an  hour  longer  at  the  boil. 

12.  Dark  Brown  on  Straw. — Make  a  bath  with  4  lbs,  cop- 
peras and  2  lbs.  sumach ;  work  the  straw  in  this  for  two  hours 
at  the  boil ;  then  lift,  rinse,  and  pass  into  another  dye  bath  made 
with  6  lbs.  peachwood,  2  lbs.  logwood,  and  1  lb.  fustic,  working 
at  the  boil  for  one  hour. 

13.  Bright  Brown  on  Straw. — Prepare  a  decoction  of  2  lbs. 
fustic  ;  boil  the  straw  in  this  for  half  an  hour  :  add  to  the  same 

11 


162  GARMEKT   DYEING    AND    CLEANING. 

bath  4  ozs.  Bismarck  brown  R,  with  a  little  Green  crystals  A  to 
shade ;  work  the  straw  for  about  half  an  hour  at  the  boil  to 
shade. 

14.  Leaf  Yellow  on  Straw, — Make  a  bath  with  7|  ozs. 
tartaric  acid,  1;^  ozs.  turmeric,  and  5  ozs.  ammoniacal  cochineal, 
■working  at  the  boil  to  shade. 

15.  Grey  on  Straw. — Make  a  dye  bath  with  6  ozs.  tartaric 
acid,  3  ozs.  indigo  extract,  and  4  ozs.  ammoniacal  cochineal, 
working  at  the  boil  for  an  hour  ;  then  lift,  wash,  and  dry. 

16.  Pale  Violet  on  Straw. — !Make  a  bath  with  7  ozs.  tartaric 
acid  and  7  ozs.  alum  :  work  the  straw  in  this  at  the  boil  for  half 
an  hour ;  then  lift  the  straw,  add  to  the  bath  \  oz.  cochineal 
and  a  little  Methyl  violet  R,  working  at  the  boil  to  shade  after 
re-entering  the  straw. 

17.  Cardinal  on  Straw. — Boil  the  straw  in  a  bath  of  7  ozs. 
tartaric  acid  for  half  an  hour ;  then  add  to  the  same  bath  1  oz. 
Auramine  and  4  ozs.  Safranine  Prima,  working  at  the  boil  until 
the  straw  is  dyed  the  fuU  shade. 

IS.  Fawn  Red  on  Straw. — Boil  out  the  straw  with  tartaric 
acid  as  in  the  last  recipe  ;  then  add  to  the  bath  1  oz.  Bismarck 
brown  R  and  ^  oz.  Safranine  Prima,  working  at  the  boil  to 
shade ;  then  lift,  wash,  and  dry. 

19.  Mode  Pink  on  Straw. — Boil  the  straw  in  a  bath  of  ^  lb. 
galls,  1  lb.  archil  liquor,  and  |  lb.  tartar  to  shade. 

20.  Greenish  on  Straw. — Boil  with  tartaric  acid  as  in  one 
of  the  above  recipes  :  then  add  to  the  same  bath  ^  oz.  Thiofla\-ine 
T  and  suificient  Brilliant  green  to  shade ;  work  at  the  boil  until 
the  straw  is  dyed. 

21.  Myrtle  Green  on  Straw. — Prepare  a  dye  bath  with 
9  ozs.  fustic,  4  ozs.  indigo  extract,  1  oz.  Bismarck  brown  R,  a 
little  Induline  A,  and  a  little  Green  crystals  A,  working  at  the 
boil  to  shade. 

22.  Pea  Green  on  Straw. — Prepare  a  bath  with  1  lb.  fustic, 
4  ozs.  indigo  extract,  and  4  ozs.  alum,  working  at  the  boil  to 
shade. 

23.  Bottle  Green  on  Straw. — Steep  the  straw  in  a  bath  of 
1  lb.  soda  over  night ;  next,  boil  in  a  bath  of  i  lb.  bichromate  of 
potash  and  3  ozs.  tartar  for  one  hour ;  rinse,  and  enter  into  a 
fresh  bath  of  1;^  lbs.  logwood  and  2  lbs.  fustic,  boiling  for  one 
and  a-half  hours ;  then  lift  and  enter  into  a  bath  of  ^  oz.  Brilliant 
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green,  and  work  at  a  hand  heat  to  shade.     Sadden,  if  necessary, 
with  copperas. 

24.  Dark  Green  on  Straw. — Boil  for  one  hour  in  a  bath  of 
2  lbs.  fustic  and  1  lb.  sumach  ;  then  work  for  half  an  hour  in  a 
bath  of  2  lbs.  iron  liquor ;  lift,  rinse,  and  dye  in  a  new  bath 
containing  2  ozs.  Malachite  green,  working  at  about  200°  F.  to 
shade. 

Instead  of  dyeing  the  straw  by  any  of  the  recipes  given  above,, 
the  straw  might  be  painted  ;  for  this  purpose,  and  to  give  the 
straw  a  gloss  at  the  same  time,  it  is  best  to  make  use  of  a  sub- 
stratum of  a  weak  shellac  varnish,  colouring  this  with  any  of  the 
aniline  dyes  to  shade.  For  blacks,  what  is  known  as  Spirit 
black  will  be  found  to  answer  very  well ;  for  browns,  a  mixture 
of  Bismarck  brown,  Induline,  and  Brilliant  green  may  be  em- 
ployed ;  the  proportion  of  the  ingredients  being  varied  according 
to  the  shade  desired. 

For  reds  there  may  be  used  Magenta,  Safranine  Prima,  Claret 
red,  shading  with  Auramine.  For  yellows,  Auramine  gives 
good  results.  For  blues,  Induline,  Soluble  blue,  and  Methylene 
blue  may  be  applied.  For  greens,  Brilliant  green  and  Azine 
green  ;  and  so  on. 

Obviously,  by  this  method  of  working,  only  the  surface  of  the 
outside  of  the  hats  or  other  straw  goods  will  be  coloured ;  still 
this  is  not  an  insuperable  objection  in  most  cases,  while  darker 
and  more  solid  looking  shades  can  be  obtained  by  this  means 
than  is  possible  with  the  other  method  of  working.  Should  it 
be  found  that  the  orange  or  brownish  colour  of  the  shellac  inter- 
feres too  much  with  the  tint  of  any  bright  shades  which  it  is 
desired  to  produce  by  this  means,  then  the  shellac  varnish  may 
be  replaced  by  a  varnish  made  from  gum  sandarac  and  gum 
mastic  with  methylated  spirit,  such  a  varnish  having  a  white  or 
only  a  pale  straw  colour.  Varnishes  made  with  turpentine  or 
benzene  are^  useless  for  this  purpose,  inasmuch  as  they  will  not 
dissolve  any  of  the  colouring  matter  or  dyestuff  employed. 

The  finishing  of  dyed  straw  either  in  a  plait  form  or  made  up 
is  a  comparatively  simple  matter.  Straw  goods  painted  or  stained 
do  not  require  any  further  treatment.  Dyed  straws  require  to 
be  well  washed  in  water,  then  dried,  and  polished ;  which  latter 
operation  is  usually  done  in  the  made  up  form.  The  polish  may 
be  imparted  by  friction,  or  by  varnishing,  using  for  this  purpose 
a  white  spirit  varnish,  such  as  can  be  made  from  gum  sandarac, 
gum  mastic,  Manila  copal,  or  other  white  gums,  but  a  thin  coat- 
ing is  needful. 
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APPENDIX  A. 
A  DICTIONARY  OF  DYER'S  DRUGS  AND  DYEWARES. 

This  dictionary  does  not  profess  to  be  a  complete  account  of  the 
whole  of  the  drugs,  dyes,  and  dyewares  which  are  in  use  in  the 
dyeing  of  textile  fabrics ;  it  includes  those  only  which  are  in 
common  use  among  garment  dyers.  None  of  the  aniline  dyes 
are  mentioned,  for  which  the  reader  is  referred  to  the  author's 
Dictionary  of  Coal-Tar  Colours,  or  to  Knecht,  Rawson  and 
Loewenthal's  Manual  of  Dyeing  ;  the  last  named  work  may  also 
be  consulted  for  fuller  descriptions  of  the  materials  used  in 
dyeing. 

Acetate  of  Alumina.  —  This  compound  has  the  chemical 
formula  AloGC^HoOo.  It  is  largely  used  as  a  mordanting  agent 
for  cotton  which  is  to  be  dyed  with  Alizarine  and  similar  dye- 
stuffs.  It  is  prepared  and  sold  in  the  form  of  solutions  of  1'08 
(16°  Tw.)  specific  gravity,  and  containing  2-25  to  2"5  per  cent,  of 
alumina,  Al^Og.  The  usual  method  of  preparation  is  to  mix 
solutions  of  alum  or  alumina  sulphate  with  solutions  of  lead  or 
calcium  acetates ;  the  precipitate  of  lead  or  calcium  sulphate  is 
allowed  to  settle  out,  the  clear  liquor  being  used.  It  may  also 
be  prepared  by  dissolving  freshly-precipitated  alumina  in  acetic 
acid,  which  is  the  best  method  of  obtaining  it  pure.  Acetate  of 
alumina  forms  the  main  constituent  of  the  commercial  red 
liquors,  which  see. 

Acetate  of  Chromium. — This  substance,  which  has  the 
chemical  formula  Cr26C,,H302,  is  prepared  from  chrome  alum  by 
precipitating  its  solutions  with  either  acetate  of  lead  or  acetate 
of  lime,  and  using  the  clear  liquor.  It  may  also  be  obtained  by 
dissolving  freshly-precipitated  chromium  oxide  in  acetic  acid. 
It  can  be  obtained  in  a  solid  form,  but  is  usually  sold  in  the  form 
of  solution,  which  has  a  dark  green  colour,  and  a  specific  gravity 
of  1"160  (32°  Tw.).  It  is  chiefly  used  as  a  mordant  in  printing 
and  dyeing  cotton,  and  in  silk  dyeing,  with  the  alizarine  group 
of  dyestuffs. 

Acetate  of  Lead,  commonly  known  as  "sugar  of  lead." — It 
has  a  composition  corresponding  to  the  formula  Pb2C2H302. 
When  pure,  it  forms  large  transparent  crystals,  easily  soluble  ia 
water,  and  having  a  sweet  metallic  taste.     It  is  prepared  by 
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dissolving  litharge,  the  monoxide  of  lead,  in  acetic  acid,  and 
crystallising  out  the  salt  which  is  formed.  Sugar  of  lead,  to  give 
it  its  commercial  name,  is  sold  in  two  forms,  "  brown  sugar  of 
lead  "  and  "  white  sugar  of  lead,"  the  former  being  made  when 
litharge  is  dissolved  in  crude  pyroligneous  acid ;  the  latter  when 
ordinary  acetic  acid  is  employed  in  its  preparation.  Acetate  of 
lead  contains  68'61  per  cent,  of  lead  oxide,  and  31"39  per  cent,  of 
acetic  anhydride.  In  dyeing  it  is  used  in  the  production  of 
chrome  oranges,  and  for  making  acetates  of  alumina  and 
chromium. 

Acetate  of  Lime  has  a  composition  corresponding  to  the 
formula  Ca2C2H302.  It  is  sold  in  two  forms,  "brown  acetate 
of  lime "  made  from  pyroligneous  acid  and  lime ;  and  "  grey 
acetate  of  lime,"  which  is  made  from  ordinary  acetic  acid  and 
lime.  It  is  used  in  the  preparation  of  alumina  and  chrome 
acetates  and  in  calico-printing  in  connection  with  Alizarine. 

Acetic  Acid  is  obtained  by  the  dry  distillation  of  wood 
and  by  fermentation  of  alcoholic  liquors.  The  crude  acid 
obtained  from  wood  is  of  a  dark  colour,  and  has  a  very  peculiar 
tarry  odour,  owing  to  the  presence  of  a  number  of  volatile 
organic  compounds.  It  is  generally  known  under  the  name 
of  pyroligneous  acid.  Acetic  acid  is  a  water-white  liquid, 
having  a  strons  and  characteristic  acid  odour  and  sour  taste. 
The  strongest  commercial  acid  will  in  winter  set  into  a  solid, 
ice-like  mass,  and  is  hence  known  as  glacial  acetic  acid.  This 
has  a  specific  gravity  of  1-058  (11-6°  Tw.),  and  contains  nearly 
99  per  cent,  of  real  acetic  acid. 

Strong  acetic  acid  has  a  specific  gravity  of  1-050  to  1-052  (10° 
Tw.),  and  contains  about  40  per  cent,  of  real  acetic  acid.  A 
weaker  quality  is  also  made  of  1-035  to  1-040  (7°  to  8°  Tw.), 
containing  25  per  cent,  of  real  acetic  acid. 

Albumen,  the  principal  constituent  of  white  of  egg  and  of 
the  serum  of  blood,  is  a  nitrogenous,  organic  body  of  highly 
complex  constitution.  In  the  textile  colouring  industries  it  is 
principally  used  in  calico-printing  for  the  purpose  of  fixing 
pigment  colours.  The  white  of  an  egg  is  occasionally  used 
in  the  finishing  of  straw  hats,  and  other  articles  of  wearing 
apparel,  to  give  them  a  gloss. 

Alizarine  red  oil. — See  Soluble  oil. 

Alum,  the  crystallised  double  sulphate  of  alumina  and  potash, 
having  the  formula  KoAUSO^,  24H2O,  is  a  most  valuable 
mordant,  and  is  extensively  used  by  all  classes  of  dyers.  It 
occurs  in  large,  transparent,  octahedral  crystals,  having  the 
following  composition :— Alumina,  AlgOg,  10-84  per  cent.;  potash, 
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KoO,  9-Dl  per  cent.;  sulphur  trioxide,  SOg,  33-73  per  cent.; 
water,  HoO,  45-52  per  cent.  It  dissolves  in  ten  times  its  volume 
of  water  at  ordinary  temperatures,  and  in  an  equal  weight  at  the 
boiling  point.  For  dyeing  purposes  it  ought  to  be  free  from 
iron,  the  presence  of  which  causes  shades  dyed  with  the  aid  of 
alum  to  become  dull.  The  presence  of  iron  can  be  detected  by 
adding  a  little  hydrochloric  acid  and  a  few  drops  of  a  solution  of 
potassium  ferrocyanide :  a  blue  colour  shows  the  presence 
of  iron. 

Sometimes  the  ammonia  alum,  which  contains  11-35  per  cent, 
of  alumina,  is  substituted  for  the  above  potash  alum.  Both 
alums  have  identical  properties. 

Ammonia,  the  Uquor  ammonise  of  the  shops,  was  originally 
obtained  by  the  dry  distillation  of  horns  and  bones,  but  now  its 
chief  source  is  the  ammoniacal  liquor  of  the  gas  works,  from 
which  it  is  recovered  by  distillation  with  lime.  It  is  essentially 
a  solution  of  ammonia  gas,  a  compound  of  nitrogen  and  hydrogen, 
in  water.  It  is,  when  pure,  a  water-white,  transparent  liquid, 
having  a  specific  gravity  of  0-891 ;  it  has  a  pungent  and  very 
characteristic  odour.  It  has  a  strong  alkaline  reaction  and  will 
combine  with  all  acids,  producing  what  are  known  as  the 
ammonium  salts,  many  of  which  find  extensive  application  in 
dyeing.  Liquor  ammoniis  contains  about  32-5  per  cent,  of 
ammonia  gas.  Although  of  an  alkaline  character,  neuti'alising 
acids  and  saponifying  fats,  yet  it  has  no  action  upon  textile 
fibres,  especially  on  wool  and  silk;  hence  it  is  largely  employed 
in  the  cleaning  of  wool  and  silk  goods,  which  would  be  destroyed 
were  soda  or  potash  employed  in  its  place. 

Annatto,  variously  spelled  annotta,  arnotto,  is  the  pulpy  juice 
of  the  seeds  of  the  JBixa  orellana,  a  plant  which  is  a  native  of 
Central  America,  and  cultivated  very  largely  in  some  of  the 
countries  of  that  region.  It  is  used  chiefly  in  the  dyeing  of  silk, 
although  its  use  for  this  purpose  has,  with  the  advent  of  the 
coal-tar  colours,  become  more  or  less  obsolete.  It  requires 
alumina  or  tin  mordants  to  fix  the  dyestufi"  on  the  fibre. 

Aqua  fortis,  once  a  common  name  for  nitric  acid;  what  was 
known  as  single  aqua  foi'tis  had  a  specific  gravity  of  1'160 
(32°  Tw.),  while  double  aqua  fortis  had  a  specific  gravity  of 
1-320  (64°  Tw.). 

Archil,  a  red  liquor  prepared  from  orchella  weed.  The  weed 
is  treated  with  a  solution  of  ammonia,  and  the  liquor  so  obtained 
is  allowed  to  ferment  for  some  weeks,  when  it  gradually  acquires 
a  red  colour.  It  is  largely  employed  in  the  dyeing  of  wool  and 
silk,  on  account  of  the  fact  that  it  produces  very  level  shades, 
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possessing  a  fair  degree  of  fastness  to  washing;  it  also  unites 
very  readily  with  other  dyestuifs  to  produce  various  useful 
compound  shades.  Its  place  is  now  being  largely  taken  by 
so-called  Archil  substitutes  prepared  from  coal  tar. 

Argol,  the  crude  acid  tartrate  of  potash  deposited  during  the 
process  of  fermenting  grape  juice  in  the  manufacture  of  wine. 
It  is  chiefly  used  in  the  dyeing  of  wool  for  the  purpose  of 
assisting  the  deposition  of  the  mordanting  material  on  the  fibre. 

Bark  Liquor,  a  decoction  of  quercitron  bark,  usually  sold  at 
strengths  ranging  from  8°  to  12°  Tw. 

Barwood,  one  of  the  red  dyewoods,  is  obtained  from  the 
Baphia  nitida,  a  tree  grown  very  extensively  in  the  Sierra 
Leone  district  of  West  Africa.  The  colouring  principle  of  this 
wood  belongs  to  the  insoluble  class,  comprising  those  natural 
colouring  matters  which  are  but  sparingly  soluble  in  water; 
the  consequence  is  that  when  barwood  is  used  in  dyeing,  the 
wood  is  added  directly  to  the  dye  bath  in  a  rasped  condition. 
Decoctions  or  extracts  of  barwood  cannot  be  prepared.  Barwood 
with  tin  and  alumina  mordants  yields  very  bright  red  shades  of 
a  fair  degree  of  fastness  to  washing. 

Barwood  Spirits,  the  name  given  to  a  solution  of  tin  in  a 
mixture  of  nitric  and  hydrochloric  acid,  at  one  time  largely 
employed  in  dyeing  reds  on  cotton  with  barwood. 

Benzol  or  Benzene,  the  lightest  hydrocarbon  liquid  obtained 
by  the  distillation  of  coal  tar.  It  is  a  limpid,  water-white  liquid, 
having  a  specific  gravity  of  0"8,  and  boiling  at  80°  C;  it  has  the 
formula  CgHg.  See  also  p.  27  et  seq.  for  its  uses  in  garment 
cleaning. 

Benzoline  or  Benzine,  one  of  the  lightest  portions  obtained 
during  the  refinins:  of  American  Petroleum  and  Scotch  Shale 
oil ;  for  its  properties,  &c.,  see  p.  28. 

Bichrome,  the  common  name  of  potassium  bichromate,  a  com- 
pound of  chromic  acid  and  potash,  having  the  formula  'K^Gv^O^. 
It  is  sold  in  the  form  of  orange  coloured  crystals  containing 
68-14  per  cent,  of  chromic  acid.  It  is  soluble  in  about  twelve 
times  its  own  weight  of  water  at  the  ordinary  temperature  or  in 
an  equal  weight  at  the  boiling  point.  It  is  much  used  in  dyeing, 
in  mordanting  wool  for  dyeing  with  logwood,  fustic,  and  other 
mordant  colours,  in  the  production  of  aniline  blacks,  logwood 
blacks,  &c.,  on  cotton,  and  it  serves  as  the  source  for  the  pre- 
paration of  other  chromium  compounds.  Of  late  bichromate  of 
soda  has  come  largely  into  use  in  the  place  of  the  potash  salt, 
it  has  the  advantage  of  being  cheaper  and  more  soluble  in  water, 
requiring  about  its  own  weight  at  the  ordinary  temperatures 
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and  half  its  weight  at  the  boiling  point;  on  the  other  hand,  not 
being  a  readily  crystallisable  salt,  it  is  liable  to  be  more  impure 
than  the  potash  salt,  while  some  users  have  thought  that  when 
used  in  wool  dyeing  it  has  a  tendency  to  make  the  wool  some- 
what harsh 

Bistilphite  of  Soda  has  the  formula  NaHSO„  It  can  be 
obtained  in  the  solid  form,  but  for  dyer's  use  it  is  chiefly  sold 
in  the  form  of  a  water-white  liquid,  smelling  very  strongly  of 
sulphur  dioxide.  This  solution  usually  has  a  specitic  gravity  of 
1-260  (52°  Tw.),  which  should  contain  20  per  cent,  of  sulphur 
dioxide,  upon  the  proportion  of  which  its  valuR  in  dyeing 
depends.  It  is  used  in  preparing  indigo  vats,  in  bleaching 
wool  and  silk,  and  in  preparing  discharge  colours  with  zinc 
in  textile  printing. 

Black  Liquor,  an  impure  acetate  of  iron,  made  from  pyro- 
ligneous  acid  and  scrap  iron.  It  usually  has  a  specific  gravity 
of  I'llO  (22"  Tw.)  and  contains  from  3'75  to  4  per  cent,  of  oxide 
of  iron.  It  is  chiefly  used  for  dyeing  blacks  on  cotton  with 
sumach  and  logwood,  and  is  also  employed  in  calico-printing 
for  producing  browns  and  chocolates.  It  is  sometimes  met  with 
adulterated  with  salt,  which  for  calico  printers'  use  is  rather 
deleterious.     It  is  also  called  iroji  liquor. 

Bleaching  Liquor,  a  solution  of  chloride  of  lime,  prepared  by 
passing  chlorine  gas  into  lime  water.  It  has  usually  a  specific 
gravity  of  1-0-10  (S°  Tw.),  and  contains  7  per  cent,  of  available 
oxygen.     Sometimes  called  Chemic. 

Bleaching  Powder,  see  Chloride  of  Lime. 

Blue  Spirits,  a  solution  of  tin  in  hydrochloric  acid,  consists 
mostly  of  stannous  chloride,  and  usually  has  a  specific  gravity  of 
1-560  (112"  Tw.);  it  contains  42  per  cent,  of  stannous  chloride. 
It  is  not  so  much  used  now  as  formerly. 

Bluestone,  blue  vitriol,  common  names  for  Copper  Sulphate, 
which  see. 

Brimstone,  common  name  for  Sulphur. 

British  Gum,  common  name  for  Dextrine. 

Camwood  is  a  similar  wood  to  Barwood,  and  comes  from  the 
west  coast  of  Africa.  Its  colouring  principle  is  but  sparingly 
soluble  in  water,  and  hence  camwood,  like  barwood,  is  added 
direct  to  the  dye  bath.  It  yields  very  bright  reds  which  are 
fairly  fast. 

Carbolic  Acid — chemical  name,  phenol — CgHjOH,  is  one  of 
the  substances  found  in  coal  tar.  It  is  largely  used  as  a  dis- 
infectant, and  is  of  some  sei-^"ice  in  dyeing  as  a  source  of  dyestuffs^ 
and  also  as  a  developer  in  the  diazo  method  of  dyeing 
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Carbon  Bisulphide,  a  compound  of  carbon  and  sulphur, 
having  the  formula  CS.,.  It  is  liquid,  colourless,  and  transparent, 
and  has  a  strong  refracting  power.  Specific  gravity  1'293,  and 
boiling  point  46°  0.  It  is  very  inflammable,  burning  with  a 
bluish  flame,  with  evolution  of  sulphur  dioxide  and  carbonic  acid 
gases.  The  commercial  article  has  a  peculiar  and  unpleasant 
odour,  but  the  odour  of  pure  bisulphide  is  not  unpleasant.  It  is 
a  powerful  solvent  of  fats  and  oils,  and  hence  is  used  in  extracting 
those  substances  from  wool,  &c. 

Catechu,  a  tannin  substance  extracted  from  various  species  of 
Mimosa  trees,  which  are  grown  extensively  in  India.  It  comes 
into  the  produce  markets  of  this  country  chiefly  under  the  name 
of  gambler  in  two  forms — in  small  cubes  of  about  1  to  1;^  inch 
side,  known  as  "  cube  gambier,"  and  in  large  masses,  "  bale 
gambier."  The  former  variety  is  the  catechu  or  yellow  catechu 
of  the  druggist,  and  is  the  variety  mostly  used  in  dyeing.  Bale 
gambier  is  mostly  used  by  leather  tanners.  It  contains  from  40 
to  50  per  cent,  of  tannin. 

Caustic  Potash,  the  commercial  name  of  potassium  hydroxide, 
KOH,  is  prepared  from  pearl  ash  by  causticising  with  lime.  It 
is  sold,  chiefly  in  the  solid  state,  in  three  grades  of  purity^ 
containing  respectively  70  to  75  per  cent.,  75  to  80  per  cent., 
and  80  to  85  per  cent,  of  actual  hydroxide.  Of  recent  years, 
improvements  in  the  methods  of  manufacture  have  enabled  the 
makers  to  produce  pvirer  qualities  than  these.  It  is  chiefly  used 
in  the  j)reparation  of  soft  soaps. 

Caustic  Soda,  the  commercial  name  of  sodium  hydroxide, 
l^aOH,  is  prepared  by  causticising  soda  ash  with  lime.  It  is 
sold  in  the  form  of  a  solution,  having  a  specific  gravity  of  about 
1-350  (70°  Tw.),  and  containing  about  35  per  cent,  of  actual 
hydroxide  ;  as  also  in  a  solid  form,  of  various  degrees  of  purity, 
which  in  the  alkali  trade  is  measured  by  the  amount  of  sodium 
oxide,  NaoO,  the  sample  contains.  The  chief  grades  are  60,  64, 
70,  74,  and  77  per  cent.,  the  latter  being  nearly  pure,  77  per 
cent,  of  sodium  oxide  corresponding  to  99  per  cent,  of  sodium 
hydroxide ;  this  quality  is  also  sold  under  the  name  of  98  per 
cent,  caustic  soda.  Caustic  soda  is  largely  used  in  making  the 
hard  soaps,  bleaching,  and  in  dyeing. 

Chemic,  a  term  applied  to  a  solution  of  bleaching  powder. 

Chloride  of  Lime  or  Bleaching  Powder,  a  compound  made 
by  passing  chlorine  gas  over  dry  slaked  lime,  consists  principally 
of  calcium  hypochlorite,  CaClO ;  it  usually  contains  35  to  36  per 
cent,  of  chlorine,  that  is  available  for  bleaching  purposes.  It 
is  used  in  the  bleaching  of  cotton  and  other  vegetable  fibres,  for 
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which  purpose  it  is  dissolved  in  water,  the  clear  solution  having 
a  specific  gravity  of  1°  to  H°  Tw. 

Chloride  of  Zinc,  a  compound  of  zinc  with  chlorine,  having 
the  formula  ZnClo.  It  is  made  by  dissolving  zinc  in  hydrochloric 
acid,  and  boiling  down  the  solution  until  it  solidifies.  It  is, 
however,  chiefly  sold  in  the  form  of  an  aqueous  solution,  having 
a  specific  gravity  of  1-500  to  1-510  (100°  to  102°  Tw.),  and 
containing  50  per  cent,  of  actual  chloride.  It  is  chiefly  used  in 
the  finishing  of  cotton  cloths  as  an  antiseptic  to  prevent  the 
formation  of  mildew. 

Chrorae  Alum  is  the  double  sulphate  of  chromium  and 
potassium,  analogous  to  ordinaiy  alum  in  composition,  but  con- 
taining chromium  in  the  place  of  aluminium,  its  formula  is 
Cr<,K.,4S04,24H.,0.  It  contains  14-31  per  cent,  of  oxide  of 
chromium.  It  is  used  in  the  mordanting  of  wool  and  silk,  and 
also  in  the  preparation  of  other  chromium  mordants. 

Cochineal  is  the  dried  remains  of  the  females  of  a  species 
of  the  insect  family  Coccidce,  the  Coccus  cacti,  a  native  of  the 
West  Indies  and  Mexico,  where  it  is  cultivated.  The  insects 
feed  upon  the  leaves  of  the  cactus  plants,  from  which  they  are 
collected,  killed  by  immersion  in  boiling  water,  then  dried  and 
exported  into  this  country.  Cochineal  Avas  at  one  time  largely 
used  in  conjunction  with  tin  mordants  in  the  dyeing  of  fast 
scarlets  on  wool  and  silk,  but  of  late  its  place  has  been  taken  by 
coal-tar  scarlets.  It  is  used  in  the  manufacture  of  carmine  and 
crimson  lakes. 

Copperas,  the  common  name  for  ferrous  or  iron  sulphate. 

Copper  Sulphate,  also  known  as  bluestone  and  blue  vitriol, 
is  the  sulphate  of  the  metal  copper,  sold  in  blue  crystals  having 
the  formula  CuS0^5H20,  and  containing  63-91  per  cent,  of  actual 
sulphate.  It  is  used^  chiefly  in  dyeing  in  the  production  of 
blacks  and  dark  shades  from  logwood,  fustic,  and  other  natural 
colouring  matters ;  with  logwood,  it  gives  a  somewhat  greenish 
tone  of  black  ;  with  fustic,  olive  shades  of  green. 

Crystal  Carbonate  or  Crystal  Soda,  a  monohydrate  sodium 
carbonate  having  the  formula  NaoCO-^HoO,  contains  82  per  cent, 
of  actual  sodium  carbonate,  and  18  per  cent,  of  water.  It  is  now 
largely  used  in  the  place  of  soda  crystals,  being  much  stronger 
and  usually  purer  than  they  are. 

Cudbear,  a  preparation  from  orchella  weed,  the  weed  is 
thrown  into  vats  with  a  little  ammonia,  and  there  allowed  to 
ferment  for  some  time,  being  turned  over  at  intervals ;  the 
material  soon  acquires  a  violet  colour;  when  the  opei'ation  is 
considered  to  be  finished  the  product  is  di-ied,  and  then  forms 
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the  commercial  product,  cudbear.  It  is  used  very  largely  in 
dyeing  on  account  of  its  giving  very  level,  uniform  shades 
without  very  much  trouble;  in  garment  dyeing  it  is  very  largely 
used  as  its  affinity  for  the  fibre  is  such  that  it  dyes  faded  and 
unfaded  places  fairly  even;  the  dyer  says  it  "covers  well,"  while 
the  shades  it  dyes  have  a  good  power  of  resisting  washing,  and 
are  fairly  fast  to  light.  The  colouring  matter  of  cudbear  is  the 
same  as  that  of  archil. 

Cutch  is  an  extract  from  the  leaves  and  small  twigs  of  the 
Acacia  catechu,  a  tree  found  growing  largely  in  Burmah,  whence 
cutch  is  exported  to  this  country  in  large  quantities.  Besides 
tannic  acid,  which  gives  it  value  in  the  tanning  of  leather, 
cutch  contains  a  brown  colouring  matter ;  hence  it  is  largely 
employed  in  dyeing  browns  with  the  aid  of  bichromate  of  potash, 
such  browns  having  a  pleasant  warm  tone  and  being  very  fast. 

Dextrine  or  British  Gum.— A  product  derived  from  starch, 
either  by  gently  heating  it  or  by  the  action  of  a  very  small 
quantity  of  acid.  It  has  a  pleasant  but  peculiar  smell,  a  sweet 
taste,  and  is  easily  soluble  in  water,  forming  a  thick,  viscid, 
highly  adhesive  liquid.  It  is  employed,  in  finishing  textile 
fabrics,  to  impart  a  stiffness  as  well  as  a  slight  gloss ;  it  is  used 
in  printing  cotton,  wool,  and  silk,  as  a  thickener ;  and  also  as  an 
adhesive  agent  in  the  place  of  gum  arable.  Its  solutions  reduce 
an  alkaline  solution  of  copper  tartrate  (Fehling's  solution),  but 
give  no  blue  colour  with  iodine. 

Divi  Divi  is  a  tannin-  material  very  largely  employed  in  the 
tanning  of  leather,  and  often  in  the  dyeing  of  blacks  on  cotton. 
It  is  the  bean  pod  of  a  small  tree,  the  Ccesalpinia  coriaria, 
which  grows  in  South  America. 

Eau  de  Javelle,  a  solution  of  potassium  hypochlorite,  prepared 
by  mixing  solutions  of  bleaching  powder  and  potassium  carbonate 
together,  and,  after  allowing  the  calcium  carbonate  to  settle, 
pouring  off  the  clear  liquor.  Or  it  may  be  made  by  passing- 
chlorine  gas  into  a  cold  solution  of  caustic  potash.  It  is  used  to 
a  limited  extent  in  the  bleaching  of  cotton. 

Epsom  Salts,  the  crystallised  magnesium  sulphate,  has  the 
formula  MgSO^THoO;  it  contains  48-78  per  cent,  of  actual  sul- 
phate and  51-22  per  cent,  of  water. 

Ferrous  Sulphate,  also  known  as  sulphate  of  iron  and 
copperas,  is  sold  in  two  forms;  "green  copperas,"  bright  but  pale 
bluish-green  crystals  corresponding  to  the  formula  FeSO^THgO, 
and  containing  54-68  per  cent,  of  ferrous  sulphate  and  45-32 
percent,  of  water;  and  "brown  copperas,"  which  is  the  green 
copperas  after  it  has  been  exposed  to  the  air  for  some  time  in  a 


172  GARMENT    DYEING   AND    CLEANING. 

damp  place  and  so  has  become  coated  with  a  brown  deposit  of 
oxide  of  iron.  Ferrous  sulphate  is  largely  used  in  dyeing 
along  with  logwood,  fustic,  <tc.,  in  the  production  of  blacks, 
greys,  olives,  browns,  «tc. 

Fluoride  of  Chrome. — A  compound  of  chromium  and  fluorine 
having  the  formula  CrF34HoO,  which  has  lately  been  intro- 
duced as  a  mordanting  agent  for  wools:  as  a  fixing  agent  for 
such  colouring  matters  as  Titan  yellow  Y,  Diamine  fast  red  F, 
Anthracene  red,  Emin  red.  Anthracene  yellow,  Milling  yellow, 
after  dyeing  it  has  proved  itself  very  useful. 

Fustic,  a  natural  dyestuff,  the  wood  of  the  tree  known  to 
botanists  as  Jforiis  tiivctoria.  It  grows  very  largely  in  Cuba, 
and  hence  is  often  known  as  Cuba  wood.  It  is  used  in  dyeing 
yellows  on  wool  and  silk  with  the  aid  of  an  alumina  mordant; 
with  chrome  it  gives  oliA'e  yellows.  It  is  largely  employed  in 
conjunction  with  logwood  in  the  dyeing  of  blacks,  and  with 
indigo  extract,  the  red  woods,  ic,  in  the  dyeing  of  greens, 
olives,  browns,  kc.  The  colours  it  gives  are  fast  to  washing,  but 
are  not  quite  fast  to  light. 

Gallic  Acid,  a  peculiar  acid  found  in  galls. 

Galls,  these  are  excrescences  found  on  oak  trees  which  are 
caused  by  the  punctures  of  certain  insects  known  as  gall  insects. 
The  galls  contain  a  large  proportion  of  tannic  acid  as  well  as 
some  gallic  acid.  Being  fairly  free  from  colouring  matter  galls 
form  a  very  convenient  source  for  the  preparation  of  tannic  acid, 
while  a  decoction  is  serviceable  in  the  mordanting  of  cotton  with 
the  basic  coal-tar  colours. 

Gambler,  the  commercial  name  of  Catechu,  which  see. 

Glauber's  Salt,  the  common  name  of  crystallised  sodium 
sulphate,  which  has  the  formula  XaoSO^lOH^O.  It  is  largely 
used  in  wool  and  silk  dyeing,  and  in  the  dyeing  of  cotton  with 
the  direct  colours  as  an  "assistant  mordant,"  its  object  being  to 
ensure  a  greater  evenness  of  shade  by  preventing  too  rapid  an 
assimilation  of  the  dyestuif  by  the  fibre. 

Glycerine,  a  viscid,  water-white  liquid,  having  a  sweet  taste. 
It  is  obtained  by  the  saponification  of  fats  and  oils.  Its  formula 
is  03115(011)3.  It  mixes  freely  with  water  and  alcohol  in  all 
proportions  and  is  somewhat  hygroscopic  in  its  properties.  It 
is  employed  in  dyeing  as  a  solvent  for  certain  colouring  matters, 
and  in  cotton  finishing  to  give  a  feeling  of  fulness  to  the  cloths. 

Hydrochloric  Acid,  commonly  known  as  spirit  of  salt  or 
muriatic  acid,  is  prepared  by  heating  salt  with  sulphuric  acid. 
It  is  a  compound  of  hydrogen  and  chlorine  having  the  formula 
HCl.      What  is  sold  commercially  as   hydrochloric   acid   is   a 
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solution  of  the  true  acid  in  water.  The  commercial  acid  usually 
has  a  specific  gravity  of  1-150  (30°  Tw.)  and  contains  30  to  31  per 
cent,  of  actual  anhydrous  acid  represented  by  the  formula  HCl. 

Indigo  is  a  colouring  matter  extracted  by  a  peculiar  kind  of 
fermentation  from  several  species  of  plants  which  are  natives 
of  India,  the  Indigo/era  tinctoria  being  the  most  important. 
Indigo  itself  is  a  solid  having  a  bronzy  blue  colour  and  a 
coppery  lustre,  it  is  insoluble  in  water  and  most  other  solvents. 
In  cotton  dyeing  and  also  in  certain  methods  of  dyeing  wool 
and  silk  it  is  employed  by  means  of  the  vat  as  it  is  called. 
Owing  to  its  being  acted  upon  by  reducing  agents,  such  as  a 
mixture  of  copperas  and  lime,  bisulphite  of  soda  and  zinc,  &c., 
it  undergoes  reduction,  and  is  converted  into  what  is  called 
indigo  white  which  is  soluble  in  water.  If  a  piece  of  cloth  or 
yarn  be  dipped  into  this  solution  and  then  exposed  to  the  air, 
the  indigo  white  takes  up  oxygen,  indigo  blue  is  reproduced 
and  the  cloth  or  yarn  is  dyed  blue,  the  depth  of  colour  being 
regulated  by  the  amount  of  indigo  white  taken  up,  which  is 
dependent  upon  the  strength  of  the  dye  vat.  By  acting  upon 
indigo  with  sulphuric  acid  it  undergoes  what  is  called  sulphon- 
ation  and  becomes  soluble  in  water;  this  solution  may  be 
employed  in  dyeing  wool  and  silk  in  bright  blue  shades.  Pre- 
parations of  indigo  made  in  this  way  are  sold  under  the  names 
of  Indigo  extract  and  Indigo  carmine,  which  see. 

Indigo  Carmine  is  prepared  by  heating  indigo  with  sulphuric 
acid  until  it  becomes  soluble,  then  adding,  first,  suflicient  soda 
to  neutralise  the  acidity;  next,  salt  to  precipitate  the  colouring 
matter,  which  is  collected  on  a  filter,  rinsed  with  water,  and 
dried.  It  is  used  in  wool  and  silk  dyeing  from  baths  containing 
a  little  acid. 

Indigo  Extract  is  prepared  in  the  same  manner  as  indigo 
carmine,  but  the  material,  after  neutralising  with  soda  and 
precipitating  with  salt,  is  left  in  a  paste  form.  Several  varieties 
of  indigo  extract  are  recognised,  such  as  acid  extract,  sweet 
extract,  &c.  ;  these  differ  very  slightly  from  one  another,  and 
are  produced  by  modifications  in  the  process  of  making.  Indigo 
extract  is  very  largely  employed  in  wool  dyeing  for  dyeing  blue 
shades,  which  it  does  from  baths  containing  acid ;  it  dyes  very 
level  shades  without  much  trouble.  It  is  also  employed  in  con- 
junction with  archil,  orange,  and  other  dyestutis,  in  dyeing 
compound  shades,  greens,  olives,  browns,  &c.  In  silk  dyeing  it 
is  also  employed  for  similar  purposes.  The  shades  dyed  with 
indigo  extract  are  not  fast  to  light  and  air;  they  resist,  how- 
ever, a  considerable  amount  of  washing. 
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Iron  Liquor,  a  crude  pyrolignite  of  iron  made  from  scrap  iron 
and  the  pyroligneous  acid  obtained  in  the  dry  distillation  of 
■wood.     See  Black  liquor. 

Ircn  Stdphate,  see  Ferrous  sulphate. 

B^ieserite,  an  impure  magnesium  sulphate,  obtained  as  a  bye- 
product  in  the  treatment  of  the  potash  salts  found  at  Stassfurt, 
in  Germany.  It  is  largely  used  in  the  finishing  of  cotton  cloths, 
and  for  the  preparation  of  Epsom  salts.  It  usually  contains 
60  per  cent,  of  actual  magnesium  sulphate. 

Ley  or  Lye,  the  technical  name  for  solutions  of  potash  and 
soda. 

Lime,  the  oxide  of  the  metal  calcium  having  the  formula  CaO. 
It  is  prepared  by  calcining,  in  lime  kilns,  chalk  or  limestone, 
■which  are  forms  of  carbonate  of  lime ;  in  the  operation  of  burn- 
ing they  lose  carbonic  acid  gas,  and  -what  is  kno'wn  as  quicklime 
is  left.  This  has  a  po'werful  affixdty  for  water,  so  that  on  mixing 
the  t'wo  bodies  together  considerable  heat  is  evolved  and  the 
lime  becomes  slaked,  being  converted  into  calcium  hydroxide, 
CaH^O^,  in  so  doing.  Many  compounds  of  lime  are  employed 
in  dyeing. 

Logwood,  the  "wood  of  the  tree  Hctmatoxylon  Carapechianurtiy 
a  large  tree  "which  gi-o\rs  very  extensively  in  Jamaica,  Honduras, 
St.  Domingo,  and  other  Central  American  and  West  Indian 
countries.  Logwood  is  one  of  the  most  important  natural  dye- 
stuffs  in  use  in  dyeing,  taking  rank  next  to  indigo  in  this  respect. 
It  is  employed  in  the  production  of  blacks,  with  the  aid  of  iron 
and  chromium  mordants,  on  all  textile  fibres,  dark  blues,  browns, 
olives,  <tc.  Its  supremacy  for  these  purposes  has  not  yet  b'een 
overthrown  by  the  coal-tar  colours ;  still,  they  are  now  running 
it  a  very  close  race  for  the  production  of  blacks  on  wool  and 
cotton. 

Madder,  the  root  of  the  madder  plant,  Ruhia  tinctoria,  for- 
merly much  used  in  the  dyeing  of  Turkey  red  on  cotton,  but  its 
place  has  now  been  taken  by  Alizarine.  It  is  still  used  to  a 
limited  extent  in  dyeing  wool  and  silk  for  reds,  browns,  <tc. 

Magnesium  Sulphate,  ]SIgSO^,  is,  in  the  crystallised  form, 
commonly  known  as  Epsom  salts,  which  see ;  in  an  impure  form 
as  Kieserite,  which  see. 

Mordants,  the  name  given  to  an  important  class  of  metallic 
salts,  used  for  the  purpose  of  fixing  certain  natural  and  artificial 
colouring  matters  upon  textile  fibres.  Such  dyestuffs  as  are 
employed  along  with  mordants  have  the  property  of  forming 
insoluble  coloured  compounds  with  the  oxides  of  the  metals  con- 
tained in  the  mordant   used;  such  coloured  bodies  are  called 
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colour-lakes ;  being  quite  insoluble  and  firmly  fixed  on  the  fibre, 
the  latter  is  dyed  in  fast  colours.  The  mordanting  or  fixing 
of  the  metallic  oxide  on  to  the  textile  fibre  is  carried  out  in  a 
variety  of  ways,  depending  upon  the  particular  mordant  em- 
ployed ;  usually  it  is  the  first  step  in  the  application  of  mordant 
dyes,  as  they  are  called,  but  often  the  mordant  and  dyestuff  are 
applied  at  the  same  time,  which,  however,  is  a  method  which 
leads  to  a  loss  of  colouring  matter ;  in  some  cases  the  mordant- 
ing is  done  after  the  dyestuff  has  been  fixed  on  the  fibre.  This 
latter  method  goes  by  the  name  of  the  stuffing  and  saddening 
process. 

Muriate  of  Ammonia,  a  common  name  for  sal  ammoniac 
(ammonium  chloride). 

Muriate  of  Tin,  the  name  given  to  a  solution  of  tin  in  hydro- 
chloric acid ;  single  muriate  of  tin  when  the  specific  gravity 
ranges  from  1-200  to  1-300  (40°  to  60°  Tw.),  and  double  muriate 
if  the  gravity  is  1-400  to  1-600  (80°  to  120°  Tw.).  The  double 
muriate  contains  from  28  to  30  per  cent,  of  tin.  It  is  used  in 
dyeing  with  cochineal,  barwood,  <tc.,  but  not  so  much  now  as 
formerly. 

Muriatic  Acid,  a  common  name  for  hydrochloric  acid. 

Myrabolams,  the  fruit  of  a  tree  grown  in  India ;  it  is  dried 
and  exported  into  this  country.  It  is  rich  in  tannin,  and,  not 
containing  much  colouring  matter,  it  is  largely  used  in  the  tan- 
ning of  leather  and  in  dyeing  of  cotton. 

Naphthol,  C;jqH-OH,  the  phenol  of  the  coal-tar  hydrocarbon, 
naphthalene.  There  ai*e  two  varieties,  alpha  and  beta,  which 
have  the  same  chemical  composition,  but  differ  in  the  character 
of  the  dyes  they  yield.  Naphthol  is  now  coming  largely  into 
use  as  a  developer  in  connection  with  the  use  of  Primuline, 
Diamine  blacks,  and  other  colours  for  cotton,  with  which  the 
modern  diazotising  and  developing  pi-ocess  can  be  adopted. 
Beta-naphthol  tends  to  produce  brighter  shades  of  scarlet,  &c., 
than  does  alpha-naphthol.  Both  are  important  constituents  of 
coal-tar  colours. 

Nitrate  of  Copper,  made  by  dissolving  copper  in  nitric  acid, 
or  by  precipitating  a  solution  of  copper  sulphate  with  a  solution 
of  lead  nitrate.  Usually  sold  to  dyers  in  a  liqmd  form,  having 
a  specific  gravity  of  1-400  (80°  Tw.),  and  containing  38  to  40 
per  cent,  of  actual  nitrate  of  copper,  Cu2]Sr03.  It  can  also  be 
obtained  in  the  form  of  blue,  somewhat  deliquescent,  crystals. 

Nitrate  of  Iron. — Under  this  name  there  is  sold  to  dyers  a 
brownish-yellow  liquid,  made  either  by  dissolving  iron  in  nitric 
acid,  or  by  boiling  ferrous  sulphate  with  nitric  acid;  in  the 
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former  case  the  solution  contains  nitrate  of  iron ;  in  the  latter, 
it  is  a  solution  of  ferric  sulphate,  the  persulphate  of  iron.  The 
specific  gravity  of  the  nitrate  of  iron  usually  sold  is  1-400 
(80°  Tw.),  and  it  contains  14  per  cent,  of  oxide  of  iron.  It  is 
largely  used  in  dyeing  as  a  mordant  in  the  production  of  logwood 
blacks,  especially  on  silk. 

Nitric  Acid,  commonly  known  as  aqua  fortis,  is  a  highly 
fuming,  corrosive  fluid ;  when  pure,  it  is  colourless,  but  the 
usual  commercial  samples  are  of  a  straw  colour,  due  usually  to 
their  containing  oxides  of  nitrogen  in  solution.  It  has  commonly 
a  specific  gravity  of  1-400  (80°  Tw.),  and  contains  65  per  cent,  of 
the  chemically  pure  acid,  HNO^. 

Oil  of  Vitriol,  the  commercial  name  for  sulphuric  acid. 

Oleine,  a  term  sometimes  applied  to  Soluble  oil,  which  see. 

Orchella  Weed,  a  lichen  weed  found  growing  on  the  coasts 
of  the  lands  about  the  Indian  Ocean.  They  are  used  for  the 
preparation  of  archil,  cudbear,  and  litmus,  which  are  used  as 
•colouring  matters  in  dyeing.  The  colouring  matter  as  such  does 
not  exist  in  the  weed,  but  is  formed  when  the  weed  is  subjected 
to  a  peculiar  species  of  fermentation  in  the  presence  of  ammonia. 
See  Archil  and  Cudbear. 

Oxalate  of  Antimony,  a  double  oxalate  of  antimony  and 
potash,  used  as  a  mordant  in  dyeing  with  the  basic  coal-tar 
colours  in  the  place  of  tartar  emetic.  It  contains  21  per  cent,  of 
antimony. 

Oxalic  Acid,  an  organic  acid  found  in  some  plants.  It  can 
be  made  by  acting  upon  sugar  with  nitric  acid,  but  chiefly  by 
acting  upon  sawdust  with  caustic  potash.  It  occurs  in  white 
■crystals  liaving  the  formula  HoCo0^2H20.  It  is  a  powerful 
poison.     It  is  used  in  dyeing  in  a  variety  of  ways. 

Oxymuriate  of  Tin,  also  known  as  permuriate  or  nitro- 
muriate  of  tin,  is  a  solution  of  stannic  chloride,  SnCl^.  It  is 
usually  sold  in  the  form  of  a  heavy  liquid  having  a  specific 
gravity  of  1-400  (80°  Tw.),  containing  about  30  per  cent,  of  tin. 

Peachwood  is  the  wood  of  a  species  of  Coisaljnnia  growing 
in  the  Campeachy  district  of  Central  America ;  it  belongs  to 
the  soluble  class  of  red  woods,  and  is  much  employed  in  the 
dyeing  of  dark  reds,  browns,  &c. 

Pearlash,  purified  potashes,  contains  about  95  to  97  per  cent, 
of  potassium  carbonate  ;  it  is  very  much  used  in  the  making 
of  soft  soaps,  in  the  scouring  of  wool,  silk,  tSic.     See  Potash. 

Peroxide  of  Hydrogen,  H2O2,  is  largely  employed  as  a 
fcleaching  agent  for  wool,  silk,  and  other  animal  fibres.  It  is 
sold  in  the  form  of  an  aqueous  solution  of  varying  degrees  of 
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strength,  which  are  measured  by  the  volume  of  oxygen  they 
will  give  off  when  mixed  with  potassium  permanganate ;  thus, 
a  10-volume  peroxide  gives  off  ten  times  its  own  volume  of 
oxygen  gas,  a  20-volume  peroxide  twenty  times  its  own 
volume,  and  so  on. 

Peroxide  of  Sodium,  Na^Og,  has  lately  come  into  the 
market  as  a  bleaching  agent  in  place  of  peroxide  of  hydrogen. 
It  is  sold  in  the  form  of  a  greyish,  white,  granular  powder 
containing  from  95  to  97  per  cent,  of  sodium  peroxide.  When 
thrown  upon  water  it  dissolves  with  a  hissing  noise  and  the 
production  of  considerable  heat,  the  chemical  aflfinity  between 
the  two  bodies  being  very  great.  Some  care  has  to  be  made 
in  making  solutions  of  this  body,  because,  if  the  temperature 
rises  too  high  there  is  a  liability  to  a  loss  of  oxygen.  By 
acidifying  the  solution  with  sulphuric  acid,  a  solution  of  peroxide 
of  hydrogen  is  obtained  of  greater  strength  than  is  possible  to 
obtain  by  any  other  means ;  therefore,  peroxide  of  sodium  can 
be  employed  to  prepare  strong  bleaching  liquors  for  wool  and 
silk.  Oare  should  be  taken  not  to  allow  sodium  peroxide  to 
come  in  contact  with  wood,  paper,  or  any  combustible  body,  or 
the  latter  may  be  set  on  fire  with  disastrous  results. 

Persian  Berries. — These  berries  are  the  fruit  of  the  dyer's 
buckthorn,  Rhamnus  in/ectorius,  a  small  tree  which  grows  ex- 
tensively in  the  South  of  France,  Spain,  nearly  all  Mediterranean 
States,  and  in  Persia;  the  best  are  obtained  from  the  latter 
country.  Persian  berries  are  employed  in  the  dyeing  of  wool 
and  silk  for  the  production  of  yellow  shades  with  alumina  and 
tin  mordants;  chromium  mordants  give  olive  yellow  shades.  It 
is  also  used  in  calico  printing.  The  shades  yielded  by  Persian 
berries  are  fairly  fast  to  washing  but  not  to  light.  Berry  ex- 
tract and  berry  liquor  are  commercial  preparations  of  Persian 
berries. 

Potassium  Bichromate,  see  Bichrome. 

Potassium  Perricyanide,  commonly  known  as  the  red 
prussiate  of  potash,  has  the  formula  KgFeOgNg.  It  occurs  in 
dark  red  crystals  easily  soluble  in  water.  It  is  used  in  the  pro- 
duction of  aniline  blacks  and  in  the  dyeing  of  blues. 

Potassium  ferrocyanide,  the  yellow  prussiate  of  potash,  has 
the  formula  K^FeOgNg.  It  occurs  in  the  form  of  flat  yellow 
crystals,  easily  soluble  in  water.  It  is  used  in  dyeing  blacks 
on  silk,  in  the  production  of  aniline  blacks,  in  the  dyeing  of 
blues,  &c. 

Potash  is  the  name  given  to  the  alkaline  residue  which  is  left 
behind  when  wood  and  vegetable  matter  generally  are  burnt. 
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The  name  eomes  from  the  custom  of  treating  this  residue  -^-ith 
water  and  boiling  down  the  liquor  to  dryness  in  pots.  The  best 
potashes  are  generally  known  under  the  name  pearl  ash.  Potash 
consists  essentially  of  the  carbonate  of  the  metal  potassium,  and 
has  the  formula  K.^COg,  it  contains  also  small  (juantities  of  the 
hydroxide  or  caustic  potash,  as  well  as  the  sulphate,  chloride.  Arc. 

Pyroligneous  Acid,  the  name  given  to  the  crude  acetic  acid 
obtained  during  the  dry  distillation  of  wood.  Besides  acetic 
acid  it  contains  a  variety  of  other  products  to  which  is  due  its 
dark  colour  and  its  peculiar  odour.  It  is  employed  in  the  pre- 
paration of  crude  acetates,  some  of  which  are  employed  in 
dyeing. 

Quercitron  Bark,  or  Bark,  is  the  bark  obtained  from  a 
species  of  oak  growing  in  North  America,  known  to  botanists 
as  the  Quercus  infectorius.  It  is  employed  along  with  tin  and 
alumina  mordants  in  the  dyeing  of  yellows,  olives,  browns,  ttc. 
The  shades  it  dyes  are  not  fast  to  light,  but  they  resist  washing 
very  well. 

Red  Argols,  crude  potassium  tartrate. 

Red  Liquor  is  an  impure  acetate  of  alumina  made  by  mixing 
a  solution  of  alum  with  a  solution  of  brown  sugar  of  lead  or  one 
of  brown  acetate  of  lime.  It  is  usually  sold  of  a  specific  gravity 
of  I'llO  (22^  Tw. )  which  contains  4  per  cent,  of  alumina. 

Red  Prussiate  of  Potash,  the  potassium  ferricyanide, 
KgFeC.X,. 

Refined  Alkali  is  the  nearly  pure  sodium  carbonate,  NaoCOg; 
it  contains  about  9S  per  cent,  of  the  carbonate. 

Sal  Ammoniac,  the  common  name  of  ammonium  chloride. 

Salt  Cake  is  an  impure  sodium  sulphate,  obtained  by  treating 
salt  with  sulphuric  acid.  It  contains  about  98  per  cent,  of 
sodium  sulphate,  XaoSO^. 

Scarlet  Liquor  is  a  crude  acetate  of  alumina  made  in  the 
same  way  as  red  liquor. 

Soap  is  a  chemical  combination  of  a  fat  and  an  alkali.  A 
hard  soap  is  obtained  if  soda  be  the  alkali  employed  and  a  soft 
soap  when  potash  is  the  alkali.  A  very  great  variety  of  fatty 
and  oily  bodies  may  be,  and  are,  employed  in  the  preparation 
of  soap;  but  it  is  not  needful  here  to  go  very  fully  into  the 
question  of  what  ingredients  are  used  in  soap  making.  Soap  is 
employed  by  the  garment  cleaner  and  dyer  for  a  variety  of 
purposes ;  in  scouring  or  cleansing  of  garments,  in  the  dyeing 
of  silks,  in  the  clearing  of  colours  after  dyeing,  tfcc.  For  the 
purposes  of  the  garment  cleaner  and  dyer,  a  soap  should  be  of 
good  quality,  free  from  any  rancid  odour,  or  any  tendency  to  go 
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rancid.  It  should  be  soluble  without  much  difficulty  in  water. 
and  free  from  excess  of  either  alkali  or  fat,  or,  in  other  words, 
quite  neutral.  A  good  make  of  hard  soap  will  contain  from 
65  to  70  per  cent,  of  fatty  matter,  6  to  7  per  cent,  of  alkali,  and 
22  to  28  per  cent,  of  water.  The  quality  of  soaps  has  already 
been  referred  to  in  the  text. 

Soda,  the  name  originally  given  and  now  commonly  applied 
to  the  crystallised  sodium  carbonate,  the  washing  soda  of  the 
laundress.  It  is  also  applied  in  technical  works  to  the  oxide  of 
sodium  and,  frequently,  also  to  caustic  soda. 

-  Soda  Ash  is  the  crude  carbonate  of  soda  obtained  in  the 
Leblanc  soda  process.  It  is  sold  at  prices  proportionate  to  the 
actual  amount  of  carbonate  it  contains,  its  strength,  however, 
being  measured  by  the  percentage  of  sodium  oxide,  NagO  ;  thus 
there  is  48  per  cent,  ash,  50  per  cent.,  58  per  cent.,  &c. ;  58  per 
cent,  is  the  strongest  that  is  made,  and  corresponds  to  nearly 
pure  alkali,  containing  from  98  to  99  per  cent,  of  actual  sodium 
carbonate. 

Soda  Crystals,  the  crystallised  sodium  carbonate,  containing 
10  molecules  of  water  of  crystallisation,  and  having  the  formula 
NaoCOglOHgO.  It  contains  37  "07  per  cent,  of  sodium  carbonate 
and  62-93  per  cent,  of  water.  "Soda  crystals"  is  also  known  as 
washing  soda  and  as  sal  soda.     Its  uses  are  many  and  various. 

Soluble  Oil  is  the  name  given  to  oily  preparations  made  from 
castor  oil  in  two  ways.  First  by  saponification  with  caustic 
soda  or  caustic  potash,  by  careful  adjustment  of  the  proportions 
of  oil  and  alkali  and  water,  an  oily  product  is  obtained ;  this 
was  the  original  soluble  oil.  Of  late  years,  however,  it  has  been 
largely  replaced  with  the  article  made  by  the  second  method 
which  consists  in  treating  castor  oil  with  strong  sulphuric  acid ; 
then,  after  washing  out  the  excess  of  acid  with  water,  neutra- 
lising the  residual  oil  with  either  caustic  soda  or  with  ammonia. 
The  product  so  obtained  has  a  very  oily  appearance,  and  is  quite 
soluble  in  water.  It  is  made  of  varying  degrees  of  quality, 
which  is  measured  by  the  amount  of  oil  actually  contained  in  it, 
the  usual  strengths  being  25,  50,  and  75  per  cent.  This  product 
is  also  known  as  Oleine,  Alizarine  red  oil,  Turkey  red  oil,  kc.  It 
is  extensively  used  in  the  dyeing  and  printing  of  cotton  goods, 
and  also  in  the  finishing  of  textile  fabrics. 

Spirit  of  Salts,  a  common  name  for  hydrochloric  acid. 

Stannate  of  Soda,  a  compound  of  the  oxides  of  tin  and 
sodium,  having  the  formula  Na^SnOg,  used  in  dyeing  and  print- 
ing of  cotton  with  the  azo  colouring  matters.  It  is  sold  in  three 
forms  —  (a)    as   a    solution  having  a   specific    gravity  of   1  "20 
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(50°  Tw.),  and  containing  about  10  per  cent,  of  actual  stannate  : 
(b)  as  a  powder  containing  about  28  per  cent,  of  actual  stannate  ; 
and  (c;  as  crystals  containing  42  to  ii  per  cent,  of  oxide  of  tin, 
SnOj,  equal  to  61  to  64  per  cent,  of  stannate. 

Sugar  of  Ijead,  the  common  name  for  acetate  of  lead. 

Stdphate  of  Aluiairia,  A^SSO^,  is  now  largely  used  as  a 
mordant  for  conon  in  dyeing  with  Alizarine  and  similar  dve- 
stnfk.  It  is  rather  more  soluble  than  alum,  and  gives  equally 
good  results.  It  cc'ntains  usually  irom  15  to  17  per  cent,  of 
alumina, 

Sulphoeyanide  of  Alumina,  A13SC2S,  is  a  mordant  used 
in  printing  cotton  with  Alizarine.  It  is  prepared  by  mixing  solu- 
tions of  Ijaritun  sulphoeyanide  and  sulphate  of  alumina  together 
and  allowing  the  precipitate  of  barium  sulphate  to  settle  ;  the 
clear  liquor  is  the  required  mordant. 

Snlphtir,  an  elementary  body  having  the  symbol  S,  used  in 
bleaching  wool,  silk,  straw,  &c.  It  is  sold  in  two  forms — lump, 
under  the  name  of  brimstone  :  powder,  under  the  name  of  flowers 
of  sulphur.  It  is  combustible,  burning  with  a  pale  blue  lambent 
flame  and  evolving  rather  stiffocating  vapours  of  sulphur  dioxide 
(sulphurous  acid    eas. 

Sulphuric  Acid,  which  has  the  formula  H.,SO^,  is  an  oily 
liquid,  ha^-ing  a  specific  gravity  of  l'8-40  168"  Tw.),  which  con- 
tains about  -L^  p>er  cent,  of  actual  acid.  It  is  the  most  powerful 
acid  known  as  well  as  the  most  important.  It  is  largely  em- 
ployed in  the  dyeing,  printing,  and  bleaching  of  textile  fabrics. 
It  has  a  considerable  affinity  for  water,  which  it  will  absorb 
fix>m  the  atmosphere,  and  on  mixing  the  two  fluids  together 
great  heat  is  evolved,  which  renders  it  desirable  that  care  should 
be  exercised  in  bringing  the  water  and  acid  together.  Sulphuric 
acid  is  conunonly  known  by  the  name  of  oil  of  vitriol,  or,  shortly, 
vitrioL 

Stilphurous  Acid,  or  more  properly  sulphur  dioxide,  gas, 
which  has  the  formula  SOj,  is  one  of  the  most  important  bleach- 
ing agents  known,  and  is  largely  employed  in  the  bleaching  of 
wool,  silk,  and  other  animal  fibres.  It  is  generally  produced  by 
the  combustion  of  sulphur,  as  described  in  the  text.  By  com- 
bination with  metals  sulphurous  acid  forms  sulphites,  many  of 
which  are  used  in  bleaching  and  dyeing. 

Tannin  is  an  impure  tannic  acid  employed  as  a  mordant  in 
the  dyeing  of  cotton  with  the  basic  coal-tar  colours,  also  in 
weighting  sUk,  «i:c. 

Tartar,  the  deposit,  consisting  of  the  acid  tartrate  of  potash, 
KHC^H^Og,   which  forms  in  the  vats  in  which  grape  juice  is 
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undergoing  fermentation  in  wine  making.  When  purified  it  is 
known  as  cream  of  tartar.  This  body  is  largely  employed  in 
the  mordanting  of  wool  and  silk  for  dyeing  with  the  Alizarine 
class  of  colouring  matters. 

Tartar  Emetic,  the  double  tartrate  of  antimony  and  potash 
having  the  formula  KSbOC^H^Og,  and  containing  35-56  per 
cent,  of  antimony.  It  is  largely  used  in  the  mordanting  of 
cotton  for  dyeing  with  the  basic  coal-tar  colours,  its  purpose 
being  to  fix  the  tannic  acid  as  an  insoluble  tannate  on  the 
fibre. 

Tin  Crystals,  or  tin  salt,  the  common  name  of  stannous 
chloride,  SnClg.  The  commercial  article  usually  contains  84 
per  cent,  of  actual  tin  chloride,  and  16  per  cent,  of  water  of 
crystallisation. 

Tin  Spirits  are  solutions  of  tin  in  hydrochloric  acid,  or  in 
nitric  acid,  or  in  a  mixture  of  the  two  acids.  They  consist 
chiefly  of  stannous  chloride,  although  some  contain  stannic 
chloride.     They  are  going  out  of  use. 

Turkey  Red  Oil,  see  Soluble  Oil. 

Turmeric,  the  root  of  a  plant.  Curcuma  longa,  which  grows 
in  India,  China,  &c.  It  contains  a  yellow  colouring  principle 
which  has  a  natural  affinity  for  the  cotton  fibre.  It  is  employed 
in  the  dyeing  of  cotton,  wool,  and  silk,  and  does  not  require  any 
mordant ;  although  with  alumina,  chrome,  &c.,  it  forms  colour 
lakes. 

Turpentine  is  an  hydrocarbon  compound,  having  the  formula 
Cj^Hjg,  which  occurs  naturally  in  the  resinous  exudations  from 
various  trees,  notably  in  the  coniferous  trees ;  from  these  resin- 
ous exudations  it  is  obtained  by  distillation  with  steam.  It  is 
a  water-white  liquid,  having  a  peculiar  and  characteristic  odour, 
and  inflammable,  burning  with  a  smoky  flame.  It  is  insoluble 
in  water,  but  mixes  freely  with  alcohol,  naphtha,  and  other 
solvents.  It  dissolves  resins,  oils,  fats,  &c.  It  is  employed  in 
garment  cleaning  for  freeing  the  goods  from  oil,  and  especially 
from  paint.  It  has  a  specific  gravity  of  0-867,  boils  at  160°  C, 
and  has  a  flash  point  of  97°  F. 

Valonia,  the  acorn  cups  of  various  species  of  oak  trees, 
especially  of  the  Qnercus  aegilops,  which  grow  in  Asia  Minor. 
Valonia  is  used  chiefly  on  account  of  the  tannin  it  contains,  and 
finds  employment  in  silk  dyeing,  cotton  dyeing,  and  as  a  source 
of  tannin. 

Weld  is  the  plant  Reseda  luteola,  the  dyer's  weld,  which  used 
to  be  grown  very  extensively  in  England.  It  yields,  with  tin 
Juordants,  bright  yellows;  and,  with  alumina  mordants,  greenish- 
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yellow  shades  on  wool  and  silk.  These  shades  are  very  fast  to 
light.      Weld  has  almost  gone  out  of  use  as  a  dyestufF. 

White  Vitriol,  the  common  name  for  zinc  sulphate. 

Woad.  is  the  name  of  a  plant,  Isatis  sativa,  formerly  largely 
cultivated  in  England,  which  contains  a  blue  colouring  principle, 
allied  to,  if  not  identical  with,  indigo.  Formerly  it  was  much 
used  in  dyeing  blues  on  cotton,  wool,  &c.  It  is  used  in  the 
preparation  of  indigo  vats. 

Yellow  Prussiate  of  Potash,  the  common  name  for  potas- 
sium ferrocyanide. 

Zinc  Sulphate  or  white  vitriol  has  the  formula,  ZnS0^7H„0 ; 
it  contains  56"09  per  cent,  of  zinc  sulphate  and  53-91  per  cent, 
of  water  of  crystallisation.     It  is  not  much  used  in  dyeing. 
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Hydrometer   Table. 


Degrees 

Degrees 

Specific 

Degrees 

Degrees 

Specific 

Beaume. 

Twaddell. 

gravity. 

Beaume. 

Twaddell. 

gravity. 

1 

1-4 

1-007 

34 

61-6 

1-308 

2 

2-8 

1014 

35 

64-0 

1-320 

3 

4-4 

1  022 

36 

66-4 

1-332 

4 

5-8 

1029 

37 

69  0 

1-345 

5 

7-4 

1037 

38 

71-4 

1-357 

6 

90 

1045 

39 

74-0 

1-370 

7 

10-2 

1052 

40 

76-6 

1-383 

8 

12  0 

1060 

41 

79-4 

1-397 

9 

13-4 

1-067 

42 

82.0 

1-410 

10 

150 

1-075 

43 

84-8 

1-4-24 

11 

16-6 

1083 

44 

87-6 

1-438 

12 

18-2 

1091 

45 

90-6 

1-453 

13 

20  0 

1-100 

46 

93-6 

1-468 

14 

21-6 

1-108 

47 

96-6 

1-483 

15 

23-2 

1116 

48 

99-6 

1-498 

16 

25  0 

1125 

49 

103  0 

1-515 

17 

26-8 

1134 

50 

106-0 

1-530 

18 

28-4 

1142 

51 

109-2 

1-546 

19 

30-4 

1-152 

52 

112-6 

1-563 

20 

32-4 

1162 

53 

116-0 

1-580 

21 

34-2 

1-171 

54 

1230 

1-615 

22 

36  0 

1-180 

55 

1-27-0 

1-635 

23 

38-0 

1-190 

56 

130-4 

1-650 

24 

40-0 

1-200 

57 

134-2 

1-671 

25 

42  0 

1-210 

58 

138-2 

1-691 

26 

44-0 

1-220 

59 

142  0 

1-710 

27 

46-2 

1-231 

60 

146.4 

1-732 

28 

48 '2 

1-241 

61 

150  0 

1-753 

29 

50-4 

1-252 

62 

155  0 

1-775 

30 

52-6 

1-263 

63 

159-0 

1-795 

31 

54-8 

1-274 

64 

164-0 

1-820 

32 

57  0 

1-285 

65 

168-4 

1-842 

33 

59-4 

1-297 

66 

173-0 

1-865 

To  convert  Twaddell  degrees  into  actual  specific  gravity,  multiply  the 
number  of  degrees  by  5  and  prefix  1- — thus,  132°  Tw.  is  132  x  5  =  66(1=  1  -660 
specific  gravity,  1  -0  should  be  added  when  the  degrees  are  below  '20. 

To  reduce  actual  specific  gravity  to  Twaddell  degrees,  divide  the  decimal 
figures  by  5— thus,  1-24S  is  248  -^  5  =  49 -fi"  Tw. 
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COMPAKTSOX     OF     TeMPERATCEE     DEGREES. 

C  =  Celsius  or  Centigrade.     F  =  Fahrenheit. 


c. 

F. 

C. 

F. 

C. 

F. 

C. 

F. 

-17 

+  1-4 

+  13 

+  55-4 

+  43 

+  109-4 

+  72 

+  161-6 

16 

3-2 

14 

57-2 

44 

111  2 

73 

163-4 

15 

5 

15 

59 

45 

113 

74 

165-2 

14 

6-8 

16 

60-8 

46 

114-8 

75 

167 

13 

8-6 

17 

62-6 

47 

116-6 

76 

168-8 

12 

10-4 

18 

64-4 

48 

118-4 

77 

170-6 

11 

12-2 

19 

66-2 

49 

120-2 

78 

172-4 

10 

14 

20 

68 

50 

122 

79 

174-2 

9 

15-8 

21 

69-8 

51 

123-8 

80 

176 

8 

17-6 

22 

71-6 

52 

125-6 

81 

177-S 

7 

19-4 

23 

73-4 

53 

127-4 

82 

179-6 

6 

21-2 

24 

75-2 

54 

129-2 

83 

181-4 

5 

23 

25 

77 

!   55 

131 

84 

183-2 

4 

24-8 

26 

78-8 

56 

132-S 

85 

185 

3 

26-6 

27 

80-6 

>   57 

134-6 

86 

186-8 

2 

28-4 

28 

82-4 

1   58 

136-4 

87 

188-6 

1 

30-2 

29 

84-2 

59 

138-2 

88 

190-4 

•0 

32 

30 

86 

j   60 

140 

89 

192-2 

+  1 

33-8 

31 

87-8 

61 

141-8 

90 

194 

2 

35-6 

32 

89-6 

62 

143  6 

91 

195-8 

3 

37-4 

33 

91-4 

63 

145-4 

92 

197-6 

4 

39-2 

34 

93-2 

J   64 

147-2 

93 

199-4 

5 

41 

35 

95 

65 

149 

94 

201  2 

6 

42-8 

36 

96-8 

66 

150-8 

95 

203 

7 

44-6 

37 

98-6 

67 

152-6 

96 

204-8 

8 

46-4 

38 

100-5 

68 

154  4 

97 

206-6 

9 

48-2 

39 

102-2 

69 

156-2 

98 

208-4 

10 

50 

40 

104 

70 

158 

99 

210-2 

11 

51-8 

41 

105-8 

71 

159-8 

tioo 

212 

12 

53-6 

42 

107-6 

*  Freezing  point. 


t  Boiling  point. 


APPENDIX    C.  185 

Rules  for  Converting  Temperatures  from  one  Scale  to  Another. 

(a)   To  convert  Centigrade  into  Fahrenheit  degrees. 

Multiply  the  degree  by  9,  divide  the  result  by  5,  and  add  32.  For 
example,  36°  C.  into  F.  : — 

36°  X  9  :=  324 ;  324  -^  5  =  64  8  ;  64-8  +  32  =  96-8°  F. 

In  the  case  of  temperatures  below  the  freezing  point,  0°  of  the  Centi- 
grade scale,  the  rule  is  to  multiply  by  9,  divide  the  result  by  5,  take  the 
difference  between  the  number  so  obtained  and  32 ;  if  it  be  the  larger 
number  add  the  sign  -  to  the  result,  if  the  smaller  add  the  sign  +.  The 
following  examples  illustrate  these  rules : — 

(1)  -  8°C.  to  F.,  and  (2)  -  40° C.  to  F. 

(1)  8  X  9  =  72;  72-^5  =  14-4;  32  -  16  6  =  +  17  6°  F. 

(2)  40  X  9  =  360 ;  360  -=-  5  =  72 ;  72  -  32  =  -  40'  F. 

(b)  To  convert  Fahrenheit  degrees  into  Centigrade  degrees. 

Subtract  32,  multiply  the  result  by  5,  and  divide  this  second  result  by  9. 
Thus,  convert  82°  F.  into  C.  degrees  : — 

82  -  32  =  40 ;  40  X  5  =  200 ;  200  ^  9  =  22-2°  C. 

When  the  temperatures  are  between  32°  and  0°  F.,  take  the  difference 
between  32  and  the  degree  and  proceed  as  before,  adding  a  -  sign  to  the 
result.     For  example,  reduce  24°  F.  to  C.  degrees  : — 

32  -  24=  8;  8  X  5  =  40;  40^9  =  4-4  =  -  4-4° C. 

If  below  0°F.,  add  32  to  the  degree  and  proceed  as  before,  adding  a  — 
sign  to  the  result.     For  example,  reduce  -  18°  F.  to  C.  degrees  : — 

18  +  32  =  50  ;  50  X  5  =  250  ;  250  -i-  9'  =  26-6  =  -  266°  0. 
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Tables  for  converting  French  Metric  Weights  and  Measures 
INTO  English  Weights  and  Measures. 

A.  Weights. 


French. 

English. 

French. 

English. 

Grammes. 

Lbs. 

Ozs. 

Grains. 

Grammes. 

Lbs. 

Ozs. 

Grains. 

1 

15-432 

60 

2 

48-908 

2 

30-864 

70 

2i 

93  851 

3 

46-296 

80 

2| 

31-319 

4 

61-728 

90 

3 

.   75-362 

5 

77-160 

100 

34 

9-93U 

6 

92-592 

200 

/ 

19-860 

7 

108-024 

300 

10^ 

29-790 

8 

1 

4 

14-079 

400 

14 

39-720 

9 

i 

29-511 

500 

14 

49-650 

10 

i 

44-943 

600 

5 

59-580 

20 

i 

89-886 

700 

8^ 

69-510 

30 

1 

24-454 

800 

12 

79-440 

40 

u 

70-397 

900 

154 

89-370 

50 

If 

4-965 

1000 

2 

3 

99-300 

1,000  grammes 

.      =  1  kilo. 

1,000  kilos      . 

.      =19  cwts.  2  qrs.  21  lbs 

English. 

French. 

1  ton 

.      =  1,016  kilos. 

1  cwt. 

.      =  50-80  kilos. 

1  qr. 

.      =12 -70  kilos. 

lib. 

=  454  grammes. 

1  oz. 

=  28-3  grammes. 

To  reduce  ounces  to  grammes,  multiply  by  28 'o"). 
To  reduce  grains  to  grammes,  multiply  by  0-U648. 
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18 

B. 

Length. 

French. 

English. 

French. 

English. 

1  millimetre 

=  0 

0393  inch. 

30  centimetres 

= 

11  81  inches. 

2 

=  0 

0787    „ 

40 

= 

15-74      „ 

3 

=  0 

1181     „ 

50 

= 

19-68      „ 

4 

=  0 

1574    „ 

60 

:= 

23-62      „ 

5 

=  0 

1968    ,, 

70 

= 

27-56      „ 

6 

:=    0 

2362    „ 

80 

= 

31-5        „ 

7 

=  0 

2756    ,, 

90 

= 

35-43      „ 

s 

=  0 

3150    „ 

100 

= 

;i9-37      ,, 

9 

=  0 

3543     „ 

1  metre 

= 

39-3707  „ 

10 

=  0  3937     ., 

1              M 

;= 

3-280  feet. 

25 

=  1  inch  nearly. 

1      ., 

— 

1  -0936  yard. 

10  centimetres 

=  4  inches  nearly. 

1  kilometre 

= 

1U93-63  yards 

20         , 

, 

=  7 

87  inches. 

1 

= 

0-6214  mile. 

English.  French. 

1  inch  =  25-39  millimetres. 
1  foot    =  30 '479  centimetres. 
1  yard  =     0  9144  metre. 
1  mile   =     1-609  kilometres. 

To  reduce  centimetres  to  inches,  multiply  by  0-3937. 
To  reduce  inches  to  metres,  multiply  by  0-0254. 
To  reduce  inches  to  centimetres,  multiply  by  2-54. 


C.  Capacity. 


1  cubic  centimetre  I 

c.c. )  =  -OU  cubic  iuch. 

1     „ 

=    0352  fluid 

oz.  =    \  fluid  drachm  near 

2    „ 

=    0704 

^^    t            >)                 j> 

3     ,, 

=  -1156 

4     ,, 

=    1408 

=  H          » 

5     ,. 

=  -1760 

6     „ 

=  -2112 

=  H 

7    „ 

=  -2464 

=  2 

8    „ 

=  -2816 

=  2j      ;;       ;,' 

9     „ 

=    3168 

0  2 

—    -3^                      >>                              >» 

10    „ 

=  -352 

=  3 

28     ,, 

=  1  fluid  oz.  nearly. 

1  litre      . 

=    35-215  fluic 

I  ozs.  =    1-76  pints. 

2     ,, 

=    70-430 

=    3-52      „ 

3     „ 

=  105-646 

=    5-28      „ 

4     „ 

=  140  861 

=    7-04      „ 

5     ,, 

=  176  077 

=    880      „ 

6     „ 

=  211-292 

=  10  56      „ 

7    ,, 

=  246-507 

=  12-32      „ 

8    „ 

=  2SI-723 

=  1408      „ 

9     „ 

=  316-938 

=  15-84      „ 

10    „ 

=■  352-154 

=  17-60      „ 
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French. 

English. 

20  litres    . 

=    4  gallons  14  pints. 

30     ,, 

=    6      „        4|     „ 

40     „ 

.         =    8      „        64      „ 

50     „ 

=  11       ,, 

60     „ 

=  13      „         If      „ 

70    „ 

=  15      „        3i      „ 

SO    „ 

=  17       „        4|      „ 

90    „ 

=  19      »         6^      ., 

100    ,, 

=  22      ,, 

1  cubic  metre 

=    35-316  cubic  feet. 

English. 

French. 

1  cubic  inch 

=    16  386  cubic  centimetres 

1  cubic  foot 

=    28-315  litres. 

1  fluid  drachn 

1         .          =3-55  cubic  centimetres. 

1  fluid  oz. 

=    28-39    „ 

1  pint 

=  567-9      „                „ 

1  quart    . 

=      1  -136  litres. 

1  gallon 

=      4-548      „ 

To  reduce  litres  to  gallons,  multiplj'  by  0*22. 

To  reduce  pints  to  cubic  centimetres,  multiply  by  567-936. 

To  reduce  gallons  to  litres,  multiply  by  4-548. 
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DRY     DYEING. 

A  SYSTEM  of  dyeing,  which  is  somewhat  curiously  named  dry 
dyeing,  has  of  late  been  proposed  for  the  treatment  of  garments 
of  various  kinds ;  the  idea  which  underlies  it  is  to  do  away  with 
water  as  the  vehicle  in  which  the  dyes  are  dissolved  and  con- 
veyed to  the  fabric,  and  so  prevent  the  shrinking  which  inevitably 
follows  dyeing  with  water,  especially  in  the  case  of  woollen 
goods.  The  vehicle  employed  in  the  new  system  is  benzine  or 
petroleum  spirit,  but  as  few  of  the  coal-tar  colours  are  soluble  in 
that  vehicle,  they  must  previously  be  treated  with  some  agent 
that  will  render  them  soluble  in  petroleum  spirit.  This  can  be 
effected  by  heating  the  dyes  with  oleic  acid  or  stearic  acid,  which 
dissolves  them  and  carries  them  into  solution  in  the  spirit. 
The  solution  so  prepared  acts  as  the  dye  bath ;  there  may  be 
added  to  it,  if  necessary,  a  little  ammonia  or  a  little  sulphuric 
ether.  The  goods  are  immersed  in  the  bath  until  they  have 
become  dyed  of  the  required  shade,  when  they  are  taken  out, 
wrung  and  dried. 

In  place  of  benzine,  methylated  spirit  may  be  used ;  the  only 
disadvantages  are  its  greater  cost  and  the  fact  that  the  rate  of 
dyeing  is  slower. 

The  best  dyes  to  use  in  this  dry  method  of  dyeing  are  the 
basic  coal-tar  colours,  because  these  are  the  most  freely  soluble 
in  the  fatty  acids  (oleic  and  stearic)  employed,  forming  solutions 
of  a  colour  similar  to  that  they  will  dye  the  fabric.  The  direct 
series  of  dyes  is  not  so  serviceable,  nor  are  the  azo  colours, 
while  the  mordant  dyes  cannot  possibly  be  used.  The  affinity 
of  the  wool  or  the  silk  fibre  for  the  basic  aniline  colours  is 
sufficient  to  enable  them  to  absorb  the  dye  or  colour  from  simple 
solutions ;  while,  in  the  case  of  the  acid  and  azo  colours,  it  is 
necessary  to  employ  an  acid  dye  bath  to  dye  the  fibres,  and  it  is 
by  no  means  easy  to  acidify  a  bath  of  benzine  or  petroleum 
spirit. 

There  does  not  appear  to  the  author  to  be  any  material  advan- 
tage in  the  dry  method  over  the  old  method,  while  the  range  of 
shades  which  can  be  dyed  is  but  limited. 
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CARBON    TETRACHLORIDE. 

The  chief  advantage  of  benzoline  or  benzol  for  garment  cleaning 
lies  in  their  cheapness  and  great  solvent  powers,  but  they 
possess  a  serious  disadvantage  in  being  so  inflammable  that 
explosions  and  fires  have  occurred,  and  are  liable  to  occur,  by 
their  use.  Carbon  tetrachloride  has,  in  recent  years,  been  tried 
for  garment  cleaning ;  it  has  the  great  advantage  of  being  uon- 
inflammable  and  non-explosive,  but,  on  the  other  hand,  it  is 
expensive.  Moreover,  as  it  is  much  heavier  than  benzoline  or 
benzol,  more  is  required  to  carry  on  the  work,  and  there  is  a 
greater  loss  during  working.  It  is  quite  as  efficient  as  the 
other  bodies  as  a  solvent  for  fats,  &c.,  and  hence  as  a  cleaner. 
Should  the  price  of  carbon  tetrachloride  become  lower  it  will  be 
worth  the  while  of  the  garment  cleaner  to  pay  some  attention 
to  it. 
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AoETATE  of  alumina,  164. 

„  chrome,  164. 

lead,  164. 

,,  lime,  165. 

Acetic  acid,  165. 
Acid  dyes,  60. 

,,     stains.  Removing,  49. 
Albumen,  165. 
Alizarine  red  oil,  165,  179. 
Alum,  165. 
Ammonia,  166. 
Aniline  black  on  cotton,  110. 
Animal  fibres,  13. 
Annatto,  166. 
Archil,  166. 
Argol,  167. 


Bark,  172. 

,,       liquor,  167. 
Barwood,  167. 

,,         spirits,  167. 
Basic  dyes,  59. 
Beige  on  straw,  161. 
Benzene,  '27    167. 
Benzine,  28,  167. 

,,        distilling  apparatus,  40. 
,,        Purifying,  34. 
Benzol,  27,  167. 

,,       Gelatinised,  47. 
Benzoline,  28,  l(]'j. 

,,  filtering  apparatus,  36. 

Benzolised  magnesia,  47. 
Berry  extract,  177. 

,,      liquor,  177. 
Bichrome,  167. 
Bisulphite  of  soda,  168. 
Black  and  green  on  half-wool,  101. 
,,        ,.    grey  on  half -si  Iks,  82. 
,,      bro-\\Ti  on  half-p,ilk,  84. 
,,      liquor,  168. 


Black  on  cotton,  109. 
feathers,  151. 
gloves,  151. 
half -silk,  81. 
half-wool,  99,  102. 
silk,  75. 
skin  rugs,  142. 
straw,  160. 
wool,  88. 
Bleaching  feathers,  149. 

liquors,  115,  168. 
„         powder,  166,  168. 

silk,  116. 
,,  skin  rugs,  139. 

,,         straw,  158. 
,,         textile  fabrics,  115. 
,,         vegetable  fibres,  115. 
,,         with  bisulphite  of  soda, 

117. 
,,  ,,       peroxide  of   hydro- 

gen, 116,  133. 
,,  ,,       peroxide  of  sodium, 

117,  141. 
,,  „       sulphur,  117. 

,,  wool,  119. 

Blue  and  orange  on  half-silk,  83. 
,,       ,,    j^ellow  on  half-wool,  101. 
,,     on  cotton,  108. 
,,      ,,  feathers,  151. 
„      „  gloves,  157. 
„      „  half-silk,  79. 
„      „  half- wool,  101,  102. 
„      ,,  silk,  70. 
,,      ,,  skins,  144. 
„      ,,  straw,  160,  161. 
„      ,,  wool,  93,  94. 
,,     spirits,  168. 
,,     stone,  168. 
Bolts  for  finishing,  132. 
Bordeaux  red  on  half-silk,  80. 
„         ,,  half-wool,  100. 
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Bordeaux  red  on  silk,  69. 

,,         ,,  wool,  90. 

Brimstone,  168. 
British  gum,  168. 
Brown  on  cotton,  110. 

,,         feathers,  152. 

,,         gloves,  156. 

„         half-silk,  80. 

„         half-wool,  100,  102. 
silk,  72. 

„         skins,  145. 

,,         straw,  161. 
wool,  90,  91. 
Buff  on  cotton,  108. 

Calender,  129. 
Camwood,  168. 
Carbolic  acid,  168. 
Carbon  bisulphide,  169. 

,,       tetrachloride,  190. 
Cardinal  on  silk,  69. 

,,  straw,  162. 

Catechu,  169. 
Caustic  potash,  169. 

,,       soda,  169. 
Cellulose,  4. 
Chemic,  169. 
Cherry  red  on  silk,  69. 
China  grass,  11. 
Chlopide  of  zinc,  170. 
Chloring  skin  rugs,  146. 
Chrome  alum,  170. 
Claret  on  gloves,  157. 

,,        skins,  144. 

,,         wool,  88. 
Cleaning  cotton  garments,  45. 

,,         feathers,  148. 

,,         gentlemen's  clothes,  43. 

„         gloves,  157. 

,,         ladies'  dresses,  42. 

,,         silk  goods,  41. 

,,         skin  rugs,  138. 

,,         woollen  goods,  42. 
Cochineal,  170. 
Coffee  stains,  Removing,  49. 
Colour  of  dyed  goods  and  dyeing,  52. 
Colours,  Stripping,  55. 
Copperas,  170. 
Copper  sulphate,  170. 
Cornflower  blue  on  half-silk,  85. 
Cotton,  2. 

,,        fibres.  Action  of  acids  on,  5. 

,,  ,,  ,,  alkalies,  6. 

,,  ,,  ,,  metallic  salts,  7. 


Cotton    fibres,    action    of    oxidising 
agents,  7. 
,,  ,,        Chemical  properties, 

4. 
,,        ,    ,,        Colouring   matters 

and,  8. 
,,  ,,        Structure  of,  3. 

,,  ,,        Varieties  of,  2. 

,,        garments.  Cleaning,  45. 
,,  ,,  Dyeing,  103. 

Cream  on  cotton,  107. 
,,         feathers,  152. 
,,         gloves,  157. 
„         silk,  69. 
Cretonne  curtains.  Finishing,  130. 
Crimson  and  green  on  half-silk,  74. 
,,  ,,  half-wool,  lOh 

,,        on  gloves,  156. 
,,         ,,  half- wool,  101. 

„  silk,  69. 
,,         ,,  skins,  143. 
,,         ,,  wool,  89. 
Crystal  carbonate,  170. 

,,        soda,  170. 
Cudbear,  170. 
Curtains,  Finishing,  128,  129,  130. 

„         Stretching  and  drying,  128. 
Cutch,  171. 

Damask  curtains.  Finishing,  130. 
Dark  brown  on  wool,  96. 

,,      claret  on  wool,  95. 

,,      cream  on  half -silk,  84. 

,,      green  on  half -silk,  83. 

,,         ,,      on  wool,  95. 

,,      lavender  on  wool,  96. 

,,      navy  blue  on  wool,  96. 

,,      olive  green  on  wool,  96. 

,,      peacock  green  on  silk,  76. 

,,      slate  on  silk,  76. 

,,      walnut  brown  on  wool,  96. 
Deep  crimson  on  wool,  96. 

,,      orange  on  half- silk,  S3. 

,,      rose  on  half-silk,  84. 
Dextrine,  171. 
Direct  dyes,  58. 

Distilling  apparatus  for  benzine,  37. 
Divi  divi,  171. 
Drab  on  half-silk,  84. 
,,        half -wool,  100. 
,,        wool,  94. 
Dresses,  Finishing,  130. 
Drevet's  benzine  apparatus,  35. 
Dry  dyeing,  189. 
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Drying  cylinder,  134. 
,,       stoves,  135,  136. 
table,  135. 
Dyed  goods,  53. 
Dyeing  boxes  for  silks,  66. 

,,       cotton  and  wool  goods,  97. 
,,  ,,      goods,  103. 

,,       feathers,  150. 
,,       gloves,  155. 
,,       half -silk  goods,  78. 
,,       machinery,  62. 
,,       machine,  Delahunty's,  65. 
,,  ,,         Gorries',  64. 

,,       operations,  62. 
,,       silk  goods,  68. 
,,       wool  goods,  85. 
Dye  kettles,  63. 
Dyes,  Acid,  60. 
,,      Basic,  59. 
„      Direct,  58. 
,,      Indigo,  62. 
,,      Mordant,  61. 
Dyestuffs,  57. 

Eau  de  Javelle,  171. 

English    and    French    weights    and 

measures,  186. 
Epsom  salts,  171. 

Faded  garments,  67. 
Fawn  brown  on  silk,  76. 

, ,      red  on  wool,  97. 
Feathers,  Bleaching,  149. 
,,         Cleaning,  148. 
„         Dyeing,  150. 
,,         Finishing,  153. 
Ferrous  sulphate,  171. 
Fibroin,  21. 
Filtering  benzoline,  34. 
Finishing  bolts,  132. 

cone  for  dresses,  131. 

damask  curtains,  130. 

feathers,  153. 

garments,  I'JO,  130. 

lace  curtains,  128. 

plush,  130. 

ribbons,  130. 

skins,  146. 

velvets,  130. 
Flax,  8. 

Fluoride  of  chrome,  172. 
French    and    English    weights    and 

measures,  166. 
Fruit  stains,  Removing,  48. 


Gallic  acid,  172. 
Galls,  172. 
Gambler,  172. 
Garment  cleaning,  25. 

, ,  , ,        Dry  process  of,  26. 

,,  ,,         machines,  30. 

,,  ,,         Ordinary   process 

of,  39. 
,,  '  ,,         Soap  in,  43. 

,,  ,,         sorting  goods,  29. 

,,         Water  in,  43. 
,,  ,,         Wet  process  of,  39. 

Glauber's  salt,  172. 
Glove  cleaning,  154. 

,,      dj-eing,  155. 
Glycerine,  172. 
Grease  stains.  Removing,  46. 
Green  and  scarlet  on  haif-w-ool,  101. 
,,      on  cotton,  112. 
,,        ,,  feathers,  152. 
M       .,  gloves,  157. 
,.  half-silk,  81. 
„       „  half-wool,  98,  100. 
,,        ,,  silk,  71. 
,,        ,,  skins,  145. 
„        ,,  straw,  146. 
,,       „  wool,  90,  92. 
Grey  on  cotton,  113. 
,,        feathers,  152. 
,,        gloves,  157. 
half-silk,  78. 
half -wool,  99. 
silk,  80. 
,,        skins,  145. 
,,        straw,  162. 
,,        wool,  94. 

Half-silk  goods.  Dyeing,  78. 
Half-wool  goods,  Dyeing,  97. 
Hemp,  9. 

Hydrochloric  acid,  172. 
Hydi'o-extractors,  121. 
Hydrometer  table,  183. 

Indigo,  173. 

,,        carmine,  173. 
„        dyes,  62. 
,,        extract,  173. 
Ink  stains.  Removing,  48. 
Ironing  machine,  129. 
Iron  liquor,  174. 
,,     stains,  Removing,  47. 
,,     sulphate,  174. 
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Job  dveing,  51. 
Jute,  lO. 

,,      Dyeing  of,  114, 

,,      Properties  of ,  10. 

KlESERITE,   174. 

Lace  curtains.  Finishing,  128. 
Leaf  green  on  half-silk,  84. 
Ley  or  lye,  174. 
Lilac  on  cotton,  113. 
Linen,  8. 

„       Dyeing  of,  113. 

,,       Properties  of,  8. 

,,  Structure  of,  7. 
Liquor  ammoniae,  166. 
Logwood,  174. 

Madder,  174. 
Magnesium  sulphate,  174. 
Maroon  on  cotton,  108. 

,,  skins,  144. 

wool,  89,  90. 
Matching  shades,  65. 
Mauve  on  silk,  73. 
Mercerising  cotton,  6. 
Mordant  dyes,  61. 
Mordants,  174. 
Muriate  of  ammonia,  175. 

,,  tin,  175. 

Muriatic  acid,  175. 
Myrabolams,  175. 

Naphthol,  175. 

Navy  blue  on  cotton,  107,  109. 

half-silk,  79. 

silk,  71. 
,,  straw,  160. 

Nitrate  of  copper,  175. 

,,  iron,  175. 

Nitric  acid,  176. 
Nut  brown  on  silk,  76. 

wool,  96. 

Oil  of  %ntriol,  176. 

Oleine,  176. 

Olive  on  half-wool,  101. 

,,        wool,  91. 
Orange  on  cotton,  107. 

,,  half-silk,  81. 

,,  silk,  75. 

,,  skins,  144. 

Orchella  weed,  176. 
Oxalate  of  antimony,  176. 


Oxalic  acid,  176, 
Oxyrauriate  of  tin,  176. 

Paint  stains.  Removing,  47, 
Peach  wood,  176. 
Peacock  green  on  wool,  96. 
Pea  green  on  silk,  76. 
Pearl  ash,  1 76. 
Peroxide  of  hydrogen,  176, 

,,  sodium,  176. 

Persian  berries,  176. 
Petroleum  benzine,  28. 

,,  spirit,  28. 

Phenol,  168. 

Pink  and  green  on  half -silk,  82. 
Pink  on  cotton,  107. 

,,       feathers,  152. 

,,       half -silk,  SO. 

,,       silk,  68. 

,,       straw,  162. 
Pitch  stains,  Removing,  46. 
Plush,  Finishing  of,  130, 

,,      Steaming  of,  130. 
Potash,  176. 

,,       caustic,  169. 
Potassium  bichromate,  176. 
,,         ferric\'anide,  176, 
,,         ferrocyanide,  176. 
,,         hj'droxide,  107. 
Pnme  on  silk,  74. 

,,        wool,  90. 
Puce  on  cotton, 
Purifying  cleaning  spirits,  34. 

,,         benzoline,  34, 
Pyroligneous  acid,  178, 

Quercitron  bark,  178, 

Red  argols,  178. 
,,    liquor,  178. 
,,    on  half- wool,  99, 
,,    plum  on  silk,  76. 
,,    prussiate,  178. 
Refined  alkali,  178. 
Resin  stains,  Removing,  46. 
Ribbons,  Finishing,  130, 
Rose  on  feathers,  152. 
,,       half-silk,  79. 
,,       silk,  68. 
,,       skins,  144. 
Russian  green  on  silk,  76. 

Sage  brown  on  silk,  77. 
„     green  on  wool,  96. 
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Sage  on  silk,  76. 

,,     ,,    wool,  96. 
Sal  ammoniac,  178. 
Salmon  on  cotton,  107. 
,,        ,,  feathers,  152. 
,,       rose  on  silk,  77. 
Salt  cake,  178. 
Scarlet  liquor,  178. 
,,       on  cotton,  108. 
,,        ,,  feathers.  151. 
,,        ,,   gloves,  156. 
,,        „   half -silk,  SO. 
,,        ,,  half -wool,  98. 
,,        ,,   silk,  69. 
,,        ,,   skins,  143. 
„  wool,  89. 
Scouring  skin  rugs,  137. 
Sericin,  21. 
Shale  naphtha,  29. 
Silk,  17. 
„     Atlas,  24. 
„      Eria,  24. 
,,      Muga,  24. 
„      Tussah,  22. 
„      dyeing  boxes,  66. 
,,     fibre,  IS. 

,,         ,,      Action  of  acids  on,  20. 
,,         ,,  ,,        ,,  alkalies  on,  20. 

,,         ,,  ,,        ,,  salts  on,  21. 

,,         ,,      Composition  of,  18. 
,,         ,,      Structure  of,  19. 
,,      goods.  Cleaning,  41. 

„      Dyeing,  68. 
,,  ,,  ,,        boxes,  66. 

,,      moth,  8. 
Silks,  Wild,  22. 
Silver-grey  on  wool,  96. 
Skin  rugs,  137. 

Chloring,  146. 

Cleaning,  138. 

Dyeing,  141. 

Preparing,  166. 

Scouring,  138. 

Soap,  178. 

,,      in  garment  cleaning,  43. 
Soda,  179. 
,,     ash,  179. 
,,     Caustic,  169. 
,,     crystals,  179. 
.,     hydrosulphite,  57. 
Sodium  hydroxide,  169. 
Soluble  oil,  17^1. 
Spirits  of  salt,  179. 
Stains,  Acid,  49. 


Stains,  Coffee,  49. 

,,        Fruit,  48. 

,,         Grease,  46. 
Ink,  48. 

„        Iron,  47. 

,,        Paint,  47. 

„        Pitch,  46. 

,,        Removing,  46. 

„        Resin,  46. 

„        Tea,  49. 
Wax,  46. 
Wuae,  48. 
Stannate  of  soda,  179. 
Steam  cone,  131. 
Steamers,  133. 
Steaming  kettle,  134. 
table,  133. 
Straw  bleaching,  158. 

,,      dyeing,  160. 

,,      finishing,  163. 

,,      painting,  163. 
Stripping  colours  from  garments,  55. 
Sugar  of  lead,  180. 
Sulphate  of  alumina,  180. 
Sulphocyanide  of  alumina,  180. 
Sulphur,  ISO. 
Sulphuric  acid,  180. 
Sulphurous  acid,  180. 

Tannin,  180. 

Tartar,  ISO. 

Tartar  emetic,  181. 

Tea  stain.  Removing,  49. 

Temperature  degrees.  Comparison  of, 

184. 
Terracotta-brown  on  silk,  77. 
Testing  colour  of  dyed  goods,  53. 
Textile  fibres,  1. 
Thermometer  tables,  184. 
Tin  crystals,  181. 

,,    spirits,  181. 
Turkey-red  oil,  181. 
Turmeric,  181. 
Turpentine,  26,  181. 
Turquoise  blue  on  half-silk,  86. 

,,  ,,       silk,  76. 

,,  ,,       wool,  95. 

Uneven  shades,  65. 

Valonia,  181. 
Vegetable  fibres,  2,  12. 
Velvets,  Finishing  of,  130. 
„        Steaming  of,  130. 
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Violet  on  cotton.  113. 

half-silk,  SI,  83. 
,,        half -wool,  100. 
,,        silk,  74. 
,,         skins,  145 
,,         straw,  162. 

Water  in  garment  cleaning,  43. 

Wax  stains,  Remo%'ing,  46. 

Weights  and  measures,  186. 

Weld,  181. 

White  \-itriol.  ISl. 

Wine  stains.  Removing,  48. 


Woad,  181. 
Wool.  13. 

Action  of  acids  on,  15. 
.,        alkalies  on,  15. 
,,        salts  on.  16. 

Bleaching,  119. 

Colouring  matters  and,  17 

Dyeing,  85. 

garments.  Dyeing.  85. 

Properties  of,  13. 

Structure  of.  14 
Wringing  fabrics,  120. 
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SKETCHES    OF    BRITISH    WILD    FLOWERS 
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Illustrated  by  Dpawing-s  fpom  Nature  by  S.  Rosamond  Praeger, 

and  Photographs  by  R.  Welch. 
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As    Illustrating    the    First    Principles    of    Botany. 

By  J.  R.  AINSWORTH   DAVIS,  M.A.,  F.Z.S., 

Prof,  of  Biology,  University  College.  Aberj'stwj-th ;  Examiner  in  Zoologj', 
University  of  Aberdeen. 

"  It  would  be  hard  to  find  a  Text-book  which  would  better  guide  the  student  to  an  accurmt* 
knowledge  of  modem  discoveries  in  Botany.  .  .  .  TTie  scientific  accukacy  of  statement, 
mcd  the  concise  exposition  of  fikst  principlrs  make  it  valuable  for  educational  purposed-  I* 
tile  chapter  on  the  Physiology  of  Flowers,  an  admiraile  rttutni,  drawn  from  Darwia.  Heimann 
Mtlller,  Kemer,  and  Lubbock,  of  what  is  known  of  the  Ferdlixation  of  Flowers,  is  giveo. " 
ycumal  0/  Botany. 
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"The  child's  attention  is  first  secured,  and  then,  in  lacpuage  simtlk,  tet  sciEltTiPiCALLT 
AOCCEATE.the  first  lessoiis  in  plant-life  are  set  before  it.  ' — A<ot\tra\  Science. 

"In  every  way  well  calculated  to  make  the  study  of  Botany  ATTEAcriTB  to  the  young.'" — 
SeotOTuts 


"With   Illustrations.      Crown    S-yo.     Gilt,    2s.    6d. 

THE    MAKING    OF    A    DAISY5 

"WHEAT    OUT    OF    LILIES;'' 

And  other  Studies  from  the  Plant  World. 

A  Popular  Introduction  to  Botany. 

By    ELEANOR     HUGHES-GIBB, 

Author  of  How  Plantg  Live  and  TTori. 

"A  BRIGHT  little  introduction  to  the  study  of  Flowers."" — Journal  of  Botany. 
"  The  book  will  aSord  real  assistance  to  those  who  can  derive  pleasure  from  the  stud;  of 
Nature  in  the  open.     .     .    .     The  literary  style  is  commendable." — Knoaledge. 
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a6  CHARLES  GRIFFIN  <fc  CO.'S  PUBLIGATIOXS. 


Third    Edition,  Revised,     with  an  Additional   Chapter  on  Foundations. 
Numerous  Diagrams,  Examples,  and  Tables.     Large  %z'0.      Cloth.      1 6^. 

THE  DESIGN  OF  STRUCTURES: 

A  Pmustlcal  Ti>eatlsa  on  the  Building  of  Brldgres, 
Roofs,  dKK 

By    S.    ANGLIN,   C.E., 

of  EnKine«iuie,  Royal  University  of  Ireland,  late  Whitworth  SchoUr,  &c 


The  leading  features  in  Mr,  Anglin's  carefully-planned  "  Design  of  Stme- 
tores  "  may  be  briefly  summarised  as  follows  : — 

1.  It  supplies  the  want,  long  felt  among  Students  of  Engineering  and 
Architecture,  of  a  concise  Text-book  on  Structures,  requiring  on  the  part  of 
tile  reader  a  knowledge  of  Elementary  Mathematics  only. 

2.  The  subject  of  Graphic  Statics  has  only  of  recent  years  been  generally 
applied  in  this  country  to  determine  the  Stresses  on  Framed  Structures ;  and 
IB  too  many  cases  this  is  done  without  a  knowledge  of  the  principles  upon 
which  the  science  is  founded.  In  Mr.  Anghn's  work  the  system  is  explained 
from  TTRST  PRINCIPLES,  and  the  Student  will  find  in  it  a  valuable  aid  in 
determining  the  stresses  on  all  irregularly-framed  structures. 

3.  A  large  number  of  Practical  Examples,  such  as  occur  in  the  every-d*y 
experience  of  the  Engineer,  are  given  and  carefully  worked  out,  some  being 
solved  both  analytically  and  graphically,  as  a  guide  to  the  Student. 

4.  The  chapters  devoted  to  the  practical  side  of  the  subject,  the  Strength  of 
Joints,  Punching,  Drilling,  Rivetting,  and  other  processes  connected  with  the 
manufacture  of  Bridges,  Roofs,  and  Structural  work  generally,  are  the  result 
of  MANY  years'  EXPERIENCE  in  the  bridge-yard ;  and  the  information  given 
on  this  branch  of  the  subject  will  be  found  of  great  value  to  the  practiod 
bridge-builder. 


"Students  of  Engineering  will  find  this  Text-Book  invaluablb." — Architect. 

"The  author  has  certainly  succeeded  in  producing;  a  thoroughly  practical  T«z^ 
%<x>k.'— Builder. 

"We  can  unhesitatingly  recommend  this  work  not  only  to  the  Student,  as  the  best 
Tkxt-Book  on  the  subject,  but  also  to  the  professional  engineer  as  an  EXCiRDlMGLr- 
VALUABLE  book  of  reference." — Mechanical  H^'orld. 

"This  work  can  be  confidently  recommended  to  engineers.  The  author  has  wisely 
choien  to  use  as  little  of  the  higher  mathematics  as  possible,  and  has  thus  made  his  book  of 
KBAL  USE  TO  THB  PRACTICAL  KNGINME.  .  .  .  After  Careful  perusal.  We  have  nothuig  b«l 
praiM  for  the  work." — Natmrt. 
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ENGINEERING  AND  MECHANICS.  tj 


Third   Edition,    Thoroughly   Revised.      Royal  im>.       With  muiureus 
niustrations  and  13  Lithographic  Plates.     Handsome  Cloth.     Priu  30*. 

A    PRACTICAL    TREATISE     ON 

BRIDGE-CONSTRUCTION: 

Being  &  Text-Book  on  the  Constrnction  of  Bridges  ia 
Iron  and  SteeL 

FOR  THE  USE  OF  STUDENTS,  DRAUGHTSMEN,  AND  ENGINEERS. 
By   T.    CLAXTON     FIDLER,    M.Inst.  C.E., 

Pro£  of  Engiaeering,  University  College,  Dimdoo. 


GENERAL   CONTENTS. 

Part  I, — Elementary  Statics: — Definitions — The  Opposition  and 
Balance  of  Forces— Bending  Strain— The  Graphic  Representation  of  Bending 
Moments. 

Part  II.— General  Principles  of  Bridge-Construction  :— The 
Comparative  Anatomy  of  Bridges— Combined  or  Composite  Bridges — 
Theoretical  Weight  of  Bridges  — On  Deflection,  or  the  Curve  of  a  Bended 
Girder — Continuous  Girders. 

Part  III. — The  Strength  of  Materials  :— Theoretical  Strength  of 
Columns— Design  and  Construction  of  Struts — Strength  and  Construction  of 
Ties— Working  Strength  of  Iron  and  Steel,  and  the  Working  Stress  in 
Bridge; — Wohier's  Experiments. 

Par?  IV. — The  Design  of  Bridges  in  Detail  :— The  Load  90 
Bridges— Calculation  of  Stresses  due  to  the  Movable  Load — Parallel  Girders — 
Direct  Calculation  of  the  Weight  of  Metal— Parabolic  Girders,  Polygonal 
Trusses,  and  Curved  Girders — Suspension  Bridges  and  Arches  :  Flexible 
Construcdon — Rigid  Construction — Bowstring  Girders  used  as  Arches  or  as 
Suspensicn  Bridges— Rigid  Arched  Ribs  or  Suspension  Ribs— Continuous 
Girders  aid  Cantilever  Bridges— The  Niagara  Bridge— The  Forth  Bridge — 
Wind-Pre:sure  and  Wind-Bracing  :  Modem  Experiments. 

"Mr.  Fx)LER'a  sucoiss  arises  from  the  combLnation  of  exphriknoh  »nd 
BOCrLlciTT  OF  treatment  displayed  on  every  page.  .  .  .  Theory  ia  kept  m 
«ubordinati)n  to  Practice,  and  his  book  is,  therefore,  as  useful  to  girdor-makera 
as  to   studmts   of   Bridge   Construction." —  Tht  Architect. 

"  Of  late  rears  the  American  treatises  on  Practical  and  Applied  Mechanioa 
have  taken  the  lead  .  .  .  since  the  opening  up  of  a  vast  continent  ham 
given  the  American  engineer  a  number  of  new  bridge -problems  to  solve 
.  .  .  but  we  look  to  the  prbsknt  Treatise  on  Bkidgb-Constkuotion,  and 
the  Forth  Biidge,  to  bring  us  to  the  front  again."— i/'n<)^e«r. 

*•  One  of  the  vkrt  best  rioent  works  on  the  Strength  of  Materials  And^iU 
application  to  Bridge-Construction.  .  .  Well  repays  a  careful  Study.  — 
Engintering .  h     to-  *. 

"  An  EtroisiKNSABLB  HANDBOOK  for  the  practical  Engineer.  — Jvoeunfc 
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Works  by  BRYAN  DONKIN,  M.Inst.C.E.,  M.Inst.Meeh.E.,  &c 


Third   Edition,    Revised   and   Enlarged.       With   additional 
Illustrations.       Large  8vo,  Handsome  Cloth.      25s. 

GAS,  OIL,  AND  AIR  ENGINES: 

A    Praetieal    Text  -  Book   on    Internal    Combustion    Motors 

without  BoileF. 

By  BRYAN  DONKIN,  M.Inst.C.E.,  M.Inst.Mech.E. 

GnfSRAL  Contents.— Uas  Engrines :— General  Description — History  and  Derelsi^ 
B«nt — British,  French,  and  German  Gas  Engines — Gas  Producrion  for  Motive  Powei — 
Theory  of  the  Gas  Engine — Chemical  Composition  of  Gas  in  Gas  Engines— Utilisation  of 
Heat — Explosion  and  Combustion.  Oil  MotOrS  : — Historj'  and  Development — Various 
Types— Priestman's  and  other  Oil  Engines.  Hot-Alr  Engines  :— Hbtory  and  Develop- 
■ent — Various  Types:  Stirling's,  Ericsson's,  &c,  &c. 

"The  BEST  BOOK  NOW  PUBLISHED  on  Gas,  Oil,  and  Air  Engines.  Will  be  of 

rB«Y  GREAT  INTEREST  to  the  numerous  practical  engineers  who  have  to  make  themselves 
fomihar  with   the  motor  of  the  day.     .     .  Mr.    Donkin   has   the  advantage  of  LONG 

PRACTICAL  EXPERIENCE,  combined  with  HIGH  SCIENTIFIC  AND  EXPERIMENTAL  KNOWLEDGE, 

and  an  accurate  perception  of  the  requirements  of  Engineers." — The  Enginetr. 

"We    HEARTILY    KKCOMMENO    Mr.    Donlon's   work.     ...     A    monument   of  care£i) 
labour.    .     .     .     Luminous  and  comprehensive." — yourruxlofGasLighiing. 
"  A  thoroughly  reliable  and  exhaustive  Treatise." — Engineering. 


In  Quarto,  Handsome  Cloth.     With  Numerous  Plates.     25s. 

THE  HEAT  EFFICiENCY  OF  STEAM  BOILERS 

(LAND,    MARINE,    AND    LOCOMOTIVE). 

With  many  Tests  and  Experiments  on  different  Types  of 

Boilers,  as  to  the  Heating  Value  of  Fuels,  &e.,  with 

Analyses  of  Gases  and  Amount  of  Evaporation, 

and  Suggestions  for  the  Testing  of  Boilers. 

By    BRYAN    DONKIN,    M.Inst.C.E. 

General  Contents. — Classification  of  different  Tj-pes  of  Boilers — 
425  Experiments  on  English  and  Foreign  Boilers  wath  their  Heat  Ifficiencies 
shown  in  Fifty  Tables — Fire  Grates  of  Various  Types — Mechanical  Stokers — 
Combustion  of  Fuel  in  Boilers — Transmission  of  Heat  through  Bdler  Plates, 
and  their  Temperature — Feed  Water  Heaters,  Superheaters,  Feed  Pumps, 
&c. — Smoke  and  its  Prevention — Instruments  used  in  Testinj  Boilers — 
Marine  and  Locomotive  Boilers — Fuel  Testing  Stations — Discuision  of  the 
Trials  and  Conclusions — On  the  Choice  of  a  Boiler,  and  Testijg  of  Land, 
Marine,  and  Locomotive  Boilers — Appendices — Bibhography — Irdex. 

With  Plates  illusiraiing  Progress  made  during  the  present  Century, 
and  the  best  Modern  Practice. 

"A  WOKE  OF  EEFEKESCE  AT  PEEEEST  nnQrK.  Will  give  an  answer  to  almost  anj 
qaestion  conneoted  with  the  performance  of  boilen  that  rt  iB  possible  to  ast" — Enointtr. 

"  Probably  the  most  EXHAUsm-E  ruunxi  that  has  ever  been  eoUectet.  A  piAcncAi 
Book  by  a  thoroughly  practical  man.'' — Iron  and  Coal  Tradet  Review. 

LONDON:  CHARLES  GRIFFIN  &  CO..  LIMITED.  EXETER  STRE'L  STRAND. 


ENQINEERINO  AND  MECHANICS.  2*5, 

Thuu>  Editiok,  Rnutd  and  Enlarged.     Pocket-Sitt,  Leather,  12«.  6d.;  alio  Larger  Sia*  fmr 

Offic*  Use,  Cloth,  lit.  6d. 

Boilers,  Marine  and  Land: 

THEIR  CONSTRUCTION  AND  STRENGTH. 

A  Handbook  of  Rules,  FobmdluB,  Tables,  &g.,  rklativk  to  MatxkiaX)^ 

Scantlings,  and  Pressures,  Safety  Valves,  Springs, 

FlTTINGa   AND   MOUNTINGS,    &a 

FOR   THE   USE   OF   ENGINEERS,  SURVEYORS,   BOILER-MAKEHS, 
AND  STEAM  USERS. 

By  T.   W.    TRAILL,    M.  Inst.  0.  E.,    F.  E.  R.  K, 

Late  Engineer  Survejor-in-Chief  to  the  Board  of  Trade, 

*,*  To  THE  Second  and  Third  Editions  many  New  Tables  for  Pressure;^ 

up  to  200  Lbs.  per  Square  Inch  have  been  added. 
"Thb  most  valuablb  work  on  Boilers  published  in  England.  "—SAippijij/  World. 
Contains  an  Esor.mous  Quaxtitt  op  Information  arrranged  in  a  very  convenient  form.    . 
A  MOST  USEFUL  VOLUME    .    .    .    Supplying  information  to  be  had  nowhere  else."— Tftc -Enj/inecr. 


Large  Crown  8vo.     With  numerous  Illustrations.      Third  Impression.     68, 

ENGINE-ROOM     PRACTICE : 

A  Handbook  for  Engineers  and  Officers  in  the  Royal  Navy 

and  Mercantile  Marine,  Including- the  Management 

of  the  Main  and  Auxiliary  Engines  on 

Board  Ship. 

By    JOHN    G.    LIVERSIDGE. 

Engineer,  R.N.,  A.M.I.C.E.,  Instructor  in  Applied  Mechanics  at  the  Royal  Naval 
College,  Greenwich. 

Oon<«ni;j.— General  Description  of  Marine  Machinery.— The  Conditions  of  Service  an c!^ 
Duties  of  Engineers  of  the  Royal  Navy —Entry  and  Conditions  of  Service  of  Engineers  of 
the  Leading  s.S.  Companies.— Raisins  Steam  —Duties  ol  a  Steaming  Watch  on  Engines 
and  Boilers.— Shutting  off  Steam.— Harbour  Duties  and  Watches.— Adjustments  and 
B«pairi  of  Engines.— Preservatio"  and  l  epairs  of  "Tank"  Boilers.- The  Hull  and  its 
Fittings.— Cleaning  and  Painting  Machinery —Reciprocating  Pumps,  Feed  Heaters,  and 
Automatic  Feed -Water  Regulators.  —  Evaporators.  —  Steam  Boats.  —  Electric  LighU 
Machinery.— Hydraulic  Machinery.- Air-Compressing  Pumps —Refrigerating  Machines. 
—Machinery  of  Destroyers.— The  Management  of  Water  Tube  Boilers.- Regulations  for 
Entry  of  Assistant  Engineers,  R.N. -Questions  given  in  Examinations  for  Promotion  oJ 
Engineers,  R.N. —Regulations  respecting  Board  of  Trade  Examinations  for  Engineers,  &o, 

"  The  contents  caknot  fail  to  be  appkbciated."  — TAe  Steamship. 

''This  VEET  USEFUL  BOOK.  .  .  .  ILLUSTRATIONS  are  Ol  great  iJipoETANCE  in  a  worb 
of  thlB  kind,  and  it  is  satisfactory  to  find  that  special  attektion  has  been  given  in  thle> 
refpect.  '—Engineers'  Gazette. 


In  Crown  8vo,   extra,  with  Numerous  Illustrations.      [Shortijf„ 

GAS    AND    OIL    ENGINES^ 

An  Introductory  Text-Book  on  tlie  Theory,  Design,  Construction^. 

and  Testing  of  Internal  Combustion  Engines  without  Boiler. 

for  the  use  of  students. 

By  Prof.  W.  H.  WATKINSON,  Whit.  Sch.,  M.Inst.MechJL^ 

Glasgow  and  West  of  Scotland  Technical  College. 
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Second  Edition,  Revised.      With  numerous  Platea  reduced  from 
Working  Drawings  and  280  Illustrations  in  the  Text.      21s. 

A      MANUAL     OF 

LOCOMOTIVE    ENGINEERINGS 

A  Practical  Text-Book  for  the  Use  of  Engine  Builders, 

Designers  and  Drauglitsmen,  Railway 

Engineers,  and  Students. 

BY 

WILLIAM  FRANK  PETTIGREW,  M.Inst.C.K 

With  a  Section  on  American  and  Continental  Engines. 

By  albert   F.    RAVENSHEAR,   B.Sc, 

Of  His  Majesty's  Patent  Office. 

Consent*.  —  Historical  Introduction,  1763-1863.  — Modern  LocomotiTes  :  Simple.— 
Modem  Locomotives:  Compound.  Primnry  Consideration  in  IjOComotiTe  Design. — 
Cylinders,  Steam  Chests,  and  Stuffing  Boxes.— Pistons,  Piston  Rods,  Crossheads,  and 
Slide  Bars.— Connecting  and  Couplin;;  Roi!n  — Wneels  and  Axles,  Alio  Boxes,  Homblocka, 
and  Bearing  Springs.  — Balanoing.— Valve  Gear.— Slide  Valves  and  Valve  Gear  Details. — 
Framing,  Bogies  and  Axle  Trucks,  Badial  Axle  Boxes.- Boilers.- Sniokeboi,  Blast  Pipe, 
Firebox  Fittings.- Boiler  Mountings. — Tenders,  liailway  Brakes.— Lubrication.— Oon- 
•eumption  of  Fael,  i:.vaporation  and  Engine  i-.fQciency. — American  Locomotives. — Con- 
tinental Locomotives. — Bepairs,  Running,  Inspection,  and  Renewals. — Three  Appeodicei. 
—Index. 

"Likely  to  remain  for  many  years  tlie  Standaud  Work  for  those  vrishing  to  learn 
Design." — Engineer. 

"  A  nioKt  interesting  and  valuable  addition  to  the  bibliography  of  the  Locomotive."— 
Railway  Oficiai  Oatette. 

"  We  reoomtiiend  the  book  as  TnoROt-oHLT  practical  in  its  character,  and  uxarrma  ▲ 
PLACB  IN  ANY  COLLECTION  of    .     .    .     works  On  Locomotive  Engineering." — Railway  Ntwt. 

"The  work  contains  all  that  can  be  learnt  from  a  book  upon  snch  a  subject.  It 
will  at  once  rank  as  thb  standard  work  upon  this  important  subject."— iiat7t*ay  Magatin*. 


In  Large  8i'o.     Handgome  Cloth.      With  Plates  and  Illtistra^ions.     16a. 

AT  HOME  AND  ABROAD. 

By   WILLIAM    HENRY   COLE,    M.Inst.O.E., 

Late  Deputy-Manager,  North- Western  Railway,  India. 

Contents. — Discussion  of  the  Term  "Light  Railways." — English  Railways, 
Rates,  and  Farmers.  —  Light  Railways  in  Belgium,  France,  Italy,  other 
European  Countries,  America  and  the  Colonies,  India,  Ireland. — Road  Trans- 
port as  an  alternative. — The  Light  Railways  Act,  1896. — The  Question  of 
■(rauge. — Construction  and  Working.- — Locomotives  and  RoUing-Stock. — Light 
Railways  in  England,  Scotland,  and  Wales. — Appendices  and  Index. 

"Mr.  W.  H.  Cole  has  brought  together  ...  a  large  amount  of  valuable  in70B1C4- 
TiON    .     .     .     hitherto  practically  iuaccesKible  to  thfi  ordinary  reader." — Tinier. 

"  Will  remain,  fur  soma  time  yet  a  Standard  Work  in  everything  relating  to  Light 
Railways. " — Engineer. 

"  The  author  haa  extended  practic.il  experience  that  makes  the  book  lucid  and  tuefoL 
It  is  KXCKBDiNGLT  Well  done." — Engineering 

"The  whole  subject  is  exhaistively  and  practically  considered.  The  work  can  be 
cordially  recommended  as  inpispbn.sable  to  those  whosn  duty  it  is  to  become  acqaaint«d 
with  one  of  the  prime  necessities  of  the  immediate  future." — Railtcay  Official  Oatette. 

"There  could  be  no  better  book  of  flrst  reference  on  its  subject.  All  classes  of 
Engineers  will  welcome  its  appearnnca.  ' — Scotsmnn. 

LONDON :  CHARLES  GRIFFIN  &  CO..  LIMITED,  EXETER  STREET,  STRAND. 


ENOINEERINQ  AND  MECHANICS. 


Second  Edition,  Revised.      With  Numerous  Illuatrations. 
Price  7$.  6d. 

VALVES  AND  VALVE-GEARING 

INCLUDING    THE    CORLISS    VALVE  AND 
TRIP   GEARS. 


CHARLES    HURST,    Practical   Draughtsman. 

"  CoHCiSB  eiplaDatlons  Illustrated  by  115  tert  cleae  diagbamo  »nd  drawings  and  4  foldinff- 
pUtet    .    .    .    the  book  fulfils  a  TALU ABLE  function."— >ltA«fK:cum. 

"Me.  Hubst'b  VAtTES  and  valvb-gbaeino  will  prove  a  Tery  valuable  aid,  and  tend  to  th 
production  of  Engines  of  SCIENTIFIC  DESIGN  and  ECONOMICAL  WOEKINQ.    .      .      .    Will  be  largely 
•ought  after  by  Students  and  Designers." — Marine  Engimtr. 

"  UsErui.  and  ihoeooqhlt  peactical.  Will  undoubtedly  be  found  of  orbat  yALna  to 
«U  concerned  with  the  design  of  ValTe-gearlng."— i/<c/!<»nicai  World. 

"  Almost  KTERT  type  of  VALVE  and  its  gearingr  is  clearly  set  forth,  and  illustrated  im 
■nch  a  way  as  to  be  readllt  undebstood  and  practically  .applied  by  either  the  Engineer, 
Dranghtiman.  or  Student.  .  .  .  Should  prove  both  dsefll  and  valuable  to  all  Engineers 
Meking  for  beliable  and  clear  information  on  the  subject.  Its  moderate  price  brings  it 
within  the  reach  of  aU." — Indtutrtet  ana  Iron. 

"  Mr.  Hurst's  work  is  admikablt  suited  to  the  needs  of  the  practical  mechanic  .  .  . 
It  1b  free  from  any  elaborate  theoretical  discussions,  and  the  eiplanations  of  the  v&rlooa 
♦ypei  of  valve-gear  are  accompanied  by  diagrams  which  render  them  easily  UNDBBflxooD." 
—Ttu  3cienti/k  Amtrican. 


In  Paper  Boards,  Svo.,  Cloth  Back.     Price  Is.  6d.   net. 

HINTS      ON 

Steam  Engine  Design  and  Construction. 

BY 

AUTHOE  or  "valves  AND  VALVK  GEARING." 

WITH       NUMEROUS       I  LLU  ST  R  AT  I  O  N  S. 

CONTENTS. 


I.  Steam  Pipes. 
II.  Valves. 

III.  Cylinders. 

IV.  Air  Pumps  and  Condensers. 


VI.  Crank  Shafts  and  Pedestals. 
VII.  Valve  Gear. 
VIII.   Lubrication. 
IX.  Miscellaneous  Details. 


V.  Motion  Work.  }  Index. 

"A  handy  volume  whicb  every  practical  young  engineer  should  possess." — ITie  Model 
JSnfineer. 
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Large  8vo,  Hauidsome  Cloth.     With  Illnstrations,  Tables,  &c.     21e. 

Lubrication  &  Lubricants: 

A    TREATISE    ON    THE 

THEORY  AND  PRACTICE  OF  LUBRICATION 

avd  ox  the 

NATURE.    PROPERTIES,    AND    TESTING    OF    LUBRICANTS. 

By  LEONARD  ARCHBUTT,  F.I.C.,  F.C.S., 

CheinU:  to  the  Mid.atd  Rail-n-ar  CompaLj, 


R.    AIOr>'TFORD    DEELEY,    M.I.M.E.,    F.G.S., 

21;  i  i- i  Railway  Locom'jtive  Departri •?•_:. 

foyTTKT;. — I.  Fiiitin  of  Solids. — 11.  Liquid  Friction  or  Vi-cosity,  and  Plastic 
Friction.— m.  Superficial  Tension.— IV.  The  Theory  of  Lubrication.— V.  Lubricants, 
their  Sources,  Preparation,  and  Properties.— ^^.  Physical  Pror>erties  and  Method*  of 
Examination  of  Lubricants. — VII.  Chemical  Properties  and  Methods  of  Examination 
of  Lubricants. — VUL  The  Syst-ematic  Testi-  g  of  Lubricants  V  y  Physical  and  Chemical 
Uetbods. — LS.  The  Mechanical  Testing  of  Lubricants.— X.  The  Design  and  Lubrication 
of  Bearings.— XI.  The  Lubrication  of  iiachinery. — IsiiEX- 

"  Destined  to  become  a  classic  on  the  subject." — Indxutriet  and  Iron. 

"  Contains  practically  ALL  that  is  ksowx  on  the  subject.  Deserves  the  carefol 
■tteotimi  of  all  Bngineers." — RaUteag  O^ial  Guide. 


Third   Edttiox.      Very  fvUy  UluttraUd.     Cloth,  4v  6<i. 

STEAM  -  BOI  LE  RS; 

their   defects,   mai^agement,   a>nd    construction. 
By    R    D.     MUNRO, 

Cki^  Ettgifuer  of  the  Secttisk  Boiler  Ineurance  and  Engine  Inspection  Company. 

Geveral  Contexts. — I.  Expix>sions  caused  (i)  by  Overheating  of  Plates — (»)  By 
Defective  and  Overioaded  Safety  Valves — (3)  Ey  Corrosion,  lEternal  or  Exterca! — (4)  By 
I>efectiTe  Design  and  Constnicbon  (Unsupported  Flue  Tubes  ;  Unstrengthened  Manholes  ; 
Defectire  Staying ;  Strength  of  Rivetted  Joints;  Factor  of  Safety)— II.  Constkiction  op 
VKRTSC.'i.l,  Bi'iiLEKs:  Shells — Crown  Plaies  and  Uptake  Tubes — Man-Holes,  2klud-Hcles, 
and  Fiie-Holes — Fireboxes  —  Mountings — Management  —  Qeaning — Table  of  Bursting 
Pressures  of  Steel  Boilers — ^Tabie  of  Rivetted  Joints — Specifications  and  Drawings  of 
Lancasture  Boiler  Ux  Working  Pressures  (<z)  Sc  lbs. ;  (Jb)  200  lbs.  per  square  inch  respectively. 

"  A  valuable  companion  for  worlanen  and  engineers  engaged  about  Steam  Boilers,  ought 
to  be  carefully  studied,  and  aiways  at  haxd." — CoU.  GuartU/in. 

"  The  book  is  teky  uskpot^  especially  to  steam  users,  artisans  and  young  Engineers." — 
Engineer.  

Bt  the  sake  Authok. 

KITCHEN    BOILER    EXPLOSIONS:    Why 

thcT  Occur,  and  How  to  Irevent  their  Occurrence.  A  Practical  Hand- 
book  based  on  Actual  Expenment.  With  Diagrams  and  Colotired  Plate, 
Price  3s. 

LONDOS:  CHARLES  fiRIFFlK  &  CO..  LIMITED.  EXETER  STREET.  STRAKD, 


ENQINEERIN^O  AND  MECHANICS.  33 

Fifth  Edition.     Folio,  strongly  half-bound,  21/. 

TRAVEKSE  TABLES: 

Computed  to  Four  Places  of  Decimals  for  every  Minute 
of  Angle  up  to  100  of  Distance. 

For  the  use  of  Surveyors  and  Engineers. 

BY 

RICHARD  LLOYD   GURDEN, 

Authorised  Surveyor  for  the  GoYemments  of  New  South  Wales  and 
Victoria. 

*,*  Puiliihed  with  the  Concurrence  of  the  Surveyors- Gemral  for  New  South 
Wales  and  Victoria. 

"Tho»e  who  hare  erperience  in  exact  Survky-work  will  best  know  how  to  appreciate 
the  eoormous  amount  of  labour  represented  by  this  raluable  book.  The  computations 
enable  the  user  to  ascertain  the  sines  and  cosines  for  a  distance  of  twelve  miles  to  within 
half  an  inch,  and  this  by  rbfsrknce  to  but  One  Table,  in  place  ot  the  usual  Fifteen 
minute  computations  required.  This  alone  is  evidence  of  the  assistance  which  the  Tables 
ensure  to  every  user,  and  as  every  Surveyor  in  active  practice  has  felt  the  want  of  such 
assistance    few    knowing    of    their     publication    will    remain    without    them." 

— Enginetr. 


Third  Edition.     In  Two  Parts,  Published  Separately. 
A    TEXT-BOOK    OF 

Engineering  Drawing  and  Design 

Vol.  I. — Practical  Geometry,  Plane,  and  Solid.     3s. 

Vol.  II. — Machine  and  Engine  Drawing  and  Design.    48.  6d, 


Wh.Sc, 

Principal  of  the  Battersea  Polytechnic  Instltutr,  and  Head  of  ths  Engineering  Department 

therein  ;  formerly  of  the  Engineering  Departments  of  the  Torkahira  College, 

Leeds ;  and  Dulwich  College,  London. 

Wifh  many  Illustrations,  specially  prepared  for  the   Work,  and  numtrou* 
Examples,  for  the  Use  of  Students  in  Technical  Schools  and  Colleges. 

"  A  THOROUOHLT  usBFrL  WORK,  exceedingly  well  written.  For  the  many  Example*  and 
Itaestions  we  have  nothing  but  praise."— JNTo^urc. 

"  A  capital  tbxt-book,  arranged  on  an  excbllbwt  ststbm,  calculated  to  give  an  InteUlcaBt 
grasp  of  the  subject,  and  not  the  mere  faculty  of  mechanical  copying.  ,  .  .  Mr.  Wells  shows 
bow  to  make  complxtb  wokeiho-dbawinos,  discussing  fully  each  step  in  the  design."— £lM4ri«al 
Rtmmo 

"  The  first  book  leads  babilt  and  hatubaut  towards  the  second,  where  the  technical  pnpU 
brought  Into  contact  with  large  and  more  complex  designs." — T\t  SehoolmaiUr. 

LONDON :  CHARLES  GRIFFIN  &  CO.,  LIMITED,  EXETER  STREET,  STRAND. 


BY 

SIDNEY 

H. 

WELLS,    ^ 

A.M.IRST.C.B. 

,   A.M. INST. MBCH.B., 
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WORKS     BY 
ANDREW  JAMIESON,  M.Inst.CE.,  M.I.E.E.,  F.R.S.EL, 

Consuliiiig  Engineer  an  i  Electrician  ;  formerly  Professor  of  Electrical  Engineering, 
The  Glasgo^v  and  IVest  of  Scot  land  Technical  College. 


PROFESSOR  JAMIESON'S  ADVANCED  TEXT-BOOKS. 

In  Large  Crown  Svo.     Fully  Illustrated. 

STEAM   AND   STEAM-ENGINES    (A   Text-Book   on). 

For  the  Use  of  Students  preparing  for  Competitive  £xarDination& 
With  600  pp.,  over  200  Illustrations,  6  Folding  Plates,  and  numerous 
Examination    Papers.     Thirteenth  Edition,  Revised.     8/6. 

"Professor  Jamieson  tascuiates  the  reader  by  his  clbarnsss  op  conception  and 
SIMPLICITY  OF  EXPRESSION.      His  treatment  recalls  the  lecturing  of  Faraday." — Athnutum. 

"  The  Best  Book  yet  published  for  the  use  of  Students." — Engineer. 

"  Undoubtedly  the  most  valuable  and  most  complete  Hand-book  on  the  subject 
that  novr  exists." — Marine  Engineer. 

MAGNETISM    AND    ELECTRICITY  (An  Advanced  Text- 

Book  on).  Specially  arranged  for  Advanced  and  "  Honours  "  Students. 
By  Prof.  Jamieson,  assisted  by  David  Robertson,  Jr.,  B.Sc. 

APPLIED   MECHANICS   (An  Advanced  Text-Book  on). 

Vol.   I. — Comprising  Part  I.:   The  Principle  of  Work  and  its  apphca- 
tions;  Part  II.:  Gearing.    Price  7s.  6d.     Third  Edition. 
"  Fully   maintains  the  reputation  of  the  Author— more  we   cannot  say." — Prmci. 
Engineer. 

Vol.  II. — Comprising  Parts  III.  to  VI. :  Motion  and  Energy;  Graphic 
Statics;  Strength  of  Materials;  Hydraulics  and  Hydraulic  Machinery. 
Second  Edition.     8s,  6d. 

"Well  and  lucidly  written." — The  Enginerr. 

*»*  Euch  of  the  aboz'e  zolumes  is  complete  in  itself,  and  sold  separately. 


PROFESSOR  JAMIESON'S  INTRODUCTORY  MANUALS. 

Crown  %vo.      With  Illustrations  and  Examination  Papers, 

STEAM    AND    THE    STEAM-ENGINE    (Elementary 

Manual  of).     For  First-Year  Students.    Eighth  Edition,  Revised.     3/6. 
"  Quite  the  right  sort  op  book." — Engineer. 
"Should  be  in  the  hands  of  every  engineering  apprentice." — Practical  Engineer. 

MAGNETISM   AND   ELECTRICITY   (Elementary  Manual 

of).     For  First-Year  Students.     Fifth  Edition.     3/6. 

"  A  CAPfTAL  TEXT-BOOK   .    .    .   The  diagrams  are  an  important  feature." — Schoolmattrr. 

"A  THOROUGHLY  TRUSTWORTHY  Text-book.  .  .  .  Arrangement  as  good  as  well 
can  be.  .  .  .  Diagrams  are  also  excellent.  .  .  .  The  subject  throughout  treated  as  an 
essentially  practical  one,  and  very  clear  instructions  given." — Nature. 

APPLIED     MECHANICS    (Elementary    Manual    of). 

Specially     arranged     for     First-Year     Students.       Fourth     Edition, 
Revised.     36. 
"Nothing  is  taken  for  granted.     .     .     .    The  work  has  very  high  qualities,  whicb 
may  be  condensed  into  the  one  word  'clear.'" — Science  and  Art. 


A  POCKET-BOOK  of  ELECTRICAL  RULES  and  TABLES. 

FOR   THE  USE  OF  ELECTRICIANS  AND  ENGINEERS. 
Pocket  Size,     Leather,  8s.  6d,      Fifteenth  Editicm.       See  p.    43. 

LONDON  :  CHAHLES  GKIFFIN  &  CO.,  LIMITED,  EXETER  STREET,  STRAND. 
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WORKS     BY 

W.  J.  MACdUORN  RANKINE,  LLD,  F.R.S., 

Lat€  Rtglui  Profettor  of  Civil  Engineering  In  the  University  of  Qlatgow. 
THOROUGHLY  BKVISED   BT 

^W.     J.     MIL  LAB,      C.E., 

Lmtt  Secretary  to  the  Inatitute  of  Engineers  and  Shipbuilders  In  Seotland, 


A  MANUAL  OF  APPLIED  MECHANICS  : 

Comprising  the  Principles  of  Staticg  and  Cinematics,  and  Theory  of 
Structures,  Mechanism,  and  Machines.  With  Numerous  Diagramo. 
Crown  8vo,  cloth.     Sixteknth  Edition.     12s.  6d. 


A  MANUAL  OF  CIVIL  ENGINEERING : 

CJomprising  Engineering  Surveys,  Earthwork,  Foundations,  Masonry,  Car- 
pentry, Metal  Work,  Eoads,  Railways,  Canals,  Rivers,  Waterworks^ 
Harbours,  &c.  With  Numerous  Tables  and  Illustrations.  Crown  8to 
cloth.     Twenty-First  Edition.     16s. 


A  MANUAL  OF  MACHINERY  AND  MILLWORK : 

Comprising  the  Geometry,  Motions,  Work,  Strength,  Construction,  an£v 
Objects  of  Machines,  &c.  Illustrated  with  nearly  300  Woodoutik 
Crown  8vo,  cloth.     Seventh  Edition.     123.  6d. 


A  MANUAL  OF  THE  STEAM-ENGINE  AND  OTHER 
PRIME  MOVERS : 

With  a  Section  on  Gas,  Oil,  and  Air  Engines,  by  Brtan  DoHKiKy 
M.Inst. C.E.  With  Folding  Plates  and  Numerous  Ulustratioaa. 
Crown  8vo,  cloth.     Fourteenth  Edition.     12s.  6d. 

lONDON;  CHARLES  GRIFFIN  &  CO.,  LIMITED,  EXETER  STREET,  STRAND. 


36  CHARLES  GRIFFIX  ^  CO.'S  PUBLICATIONS. 

USEFUL  RULES  AND  TABLES : 

For  Architects,  Builders,  Engineers,  Founders,  MechanicB,  Shipbaildtn, 
Surveyors,  <fec.  With  Appendix  for  the  use  of  Electkical  ENGiwiMta. 
By  Professor  Jamiesok,  F.ll.S.E.     Sevexth  Editiok.     10s.  6d. 


A  MECHANICAL  TEXT-BOOK : 

▲  Practical  and  Simple  Introduction  to  the  Study  of  Mechanic!.  By 
Professor  Ras'kixe  and  E.  F.  Bambek,  C.E.  With  Numerous  lUot- 
trations.     Crown  8vo,  cloth.     Fifth  Editiok.     9s. 

V  rhi  "  Htcs^mcki.  Text-Book"   ttat  dttigned  by  FrofMSor  BAVKon  m  mi  laxaa- 
9UOno«  to  th4  tboTt  Strict  of  Manualt. 


MISCELLANEOUS  SCIENTIFIC  PAPERS. 

Royal  8vo.     Cloth,  Sis.  6d, 

Part  I.  Papers  relating  to  Temperature,  Elasticity,  and  Expansion  of 
Vapours,  Liquids,  and  Solids.  Part  II.  Papers  on  Energy  and  its  Tr&na- 
^•rmations.     Part  III.  Papers  on  WaTe-Forms,  Propulsion  of  VesselB,  &o. 

With  Memoir  by  Professor  Tait,  M.A.  Edited  by  W.  J.  Millab,  C.E. 
With  fine  Portrait  on  Steel,  Plates,  and  Diagrams. 

"  No  more  enduring  Memorial  of  Profctsor  Rankine  cotild  be  dcrised  than  the  pub)&e»p 
•aoa  of  these  papers  in  an  accessible  form.  .  .  .  The  Collection  is  most  rahiabie  <» 
Aeoeont  of  the  nature  of  his  discoveries,  and  the  beauty  and  completeness  of  his  analys*. 
.     .     .     The  Voiume   exceeds  in   importance  any  work  in  the  same  department  pubiiskad 


SHELTON-BEY  (W.   Vincent,   Foreman  to  the 

ImperiAl  Ottoman  Gun  Factories,  Constantinople)  : 

THE   MECHANIC'S    GUIDE :   A  Hand-Book  for  Engineen  nd 

Artkans.     With  Copious  Tables  and  Valuable  Recipes  for  Practical  Ui& 
Illustrated,     Stcond  Edition,     Crown  8to.     Qoth,  7/6. 

LONDON :  CHARLES  GRIFFIN  &  CO.,  LIMITED,  EXETER  STREET,  STRANDl 
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In  Large  8yo,  Handsome  Cloth.      With  Frontispiece,  several  Plates, 
and  over  250  lilustrations.     21s. 

THE  PRINCIPLES  AND  CONSTRUCTION  OF 

PUMPING  MACHINERY 

(STEAM   AND  WATER    PRESSURE). 

With  Practical  Illustrations  of  Engines  and  Pumps  applied  to  Mining, 

Town  Water  Scpply,  Drainage  of  Lands,  &c.,  also  Economy 

and  Efficiency  Trials  of  Pumping  Machinery. 

By    henry    DAVEY, 

Member  of  the  Institution  of  Civil  Engineer^,  Member  of  the  Institution  of 
Mechanical  Engineers,  F.G.S.,  &c. 

Contents  — Early  Histoiy  of  Pumping  Engines — Steam  Pumping  Engines — 
Pumps  and  Pump  Valves — General  Principles  of  Non-Rotative  Pumping 
Engines— The  Cornish  Engine,  Simple  and  CJom pound — Types  of  Mining 
Engines — Pit  Work — Shaft  Sinking — Hydrauhc  Transmission  of  Povsrer  in 
Mines — Valve  Gears  of  Pumf)ing  Engines — Water  Pressure  Pumping  Engines 
— Water  Works  Engines — Pumijing  Engine  Economy  and  Trials  of  Pumping 
Machinery — Centrifugal  and  other  JLovv-Lift  Pumps — Hydraulic  Hams, 
Pumping  Mains,  &c.—  Index. 

"By  the  'one  English  Engineer  who  probably  knows  more  about  PumTing  Machinery 

than    ANY    OTHER.'      ...      A    VOLUME    RECORDING    THK    RESULTS    OF  LONG   EXPKRIEWCE  AN1> 

fiTCDT." — The  Engiueer. 

'•  Undoubtedly  THK  best  and  jiost  practical  treatise  on  Pumping  Machinery  that  has 
FKT  BBBH  PUBLISHED." — Mining  Journal. 


SECOJ^D  EDITIOJ^,   Revised  and  Enlarged. 
In  Large   8vo,  Handsome  cloth,  34s. 

HYDRAULIC   POWER 

AND 

HYDRAULIC   MACHINERY. 

BY 

HENRY    ROBINSON,    M.    Inst.   C.E.,   F.G.S, 

FKU.OW   OP   king's   COLLBGB,    LONDON  ;    PROF.    OP   CIVIL   St^GINSBIUHa, 
KINGS   COLLXGB,    BTC,   ETC. 

TOlttb  numerous  "QClooDcutB,  anO  Slitgsnfne  platc». 

"  A  Book  of  great  Profeasional  Usefulness." — Iron. 

lONDON :  CHARLES  GRIFFIN  &  CO..  LIMITED.  EXETER  STREET,  STRAND. 
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ReyaJ  Sue,  Heuidiome  CloVi,  26*.      With  numercua  Illustrations  and  Tables. 

THE    STABILITY    OF    SHIPS. 

BY 

SIR  EDWARD    J.    REED,    K.C.B.,    F.RS.,    M.P., 

■  ■(   II  I     OF    THK     IMPERIAL    0H3ERS    OF    ST.    STANILACS    OF     ECS5IA  ;     FRAKOS    JOSCFH     OF 

AUSTRIA;     MBD;TDIZ    of     turkey:     and     rising     sun     Oy     JAPAN";     V1C»- 

PRZSIDENT    OF   THK    INSTITUTION    OF    NATAL   AP-H-TECTS. 

In  order  to  render  the  work  complete  for  the  purposes  of  th'  Shipbuilder,  whether  x3 
kome  or  abroad,  the  Msthcds  of  CaiCulation  introd-jcec  by  Mr.  F.  K-  Eaenrs,  Mr.  GaAT, 
M.  Rkbch,  M.  Daymasd,  and  Mr.  Benjamin,  are  aii  giTec  stjjaraiejy,  illaitjated  1^ 
Tables  and  worked-out  examples  The  bock  contains  mere  than  200  Dia^iUL?,  aad  a 
iliistrated    by  a  large  number  of  actual  cases,   deriveo    ''rom  sliips  o<    all   cescnptjoo*. 

•*  Sir  Edwapd  Reed  s  '  Stability  of  Ships  '  is  iNT.\Lt:A*LK.  The  Kavax  .Vrchjtbct 
wfll  find  brought  toget.ier  and  ready  to  his  hand  a  rr.as5  o  information  which  he  wcjld  other- 
vise  hare  to  seek  in  an  almost  enciess  varier>-  o'  piibLicadons,  aad  scene  of  wjiich  ne  wooid 
pOMJbly  not  be  able  to  o'otain  at  all  elsewhere." — SU4amjkit. 


THE  DESIGN  AND  CONSTBUCTION  OF  SHIPS.  Ey  John 
Harvard  Biles,  M.Inst.N.A.,  Professor  of  Xavai  Archit'f.ure  in  the 
University  of  Glasgow-.  'Jn  Pretzraiion. 


Second    Edition.      Illustrated  ^*-ith  Plates,  Xumerous  Diagrams,  and 
Figures  in  the  Te.xt.     1S5.  net. 

STEEL     SHI  PS; 

THEIS     C0K3THUCTI0N     AND     MAINTENANCE. 

A  Manual  for  Shipbuilders,  Ship  Superintendents,  Students, 
and  Marine  Engineers. 

By   THOMAS   WALTON,   Naval  Architect, 

AUTHOR    OF     "know    YOUR    OWN     SHIP." 

Contents. — I.  Manufacture  of  Cast  Iron,  Wrought  Iron,  and  St^eL— Com- 
position of  Iron  and  Steel,  Quality.  Strength,  Tests.  &c.  II.  Classification  of 
Steel  Ships.  III.  ConsiJerations  in  making  choice  of  Ty]>e  of  Vessel — Framing 
of  Ships.  IV.  Strains  experienced  by  Ships.— MethcKis  of  Computing  and 
Comparing  Strengths  of  Ships.  V.  Construction  of  Shira. — Alternative  Modes 
of  Construction. — Tj-pes  01  Tessels — Turret,  Self  Trimming,  and  Trunk 
Steamers.  &c. — Rivets  and  Rivetting,  Workmanship.  VI.  Pumping  Arrange- 
ments. VII.  Maintenance. — Prevention  of  Deterioration  in  the  Hulls  of 
Ships. — Cement,  Paint,  &c.— Index. 

'•  So  thorou^c  acd  we.l  ■wri:;'=n  i-  ev-ry  chapter  in  the  hook  that  it  i*  diJ-cn'.t  ;o  select 
any  of  thee,  as  being  worthy  of  ex^ei  tional  pri  se.  AUosether.  ;he  W'.rk  is  exce  leEt,  ana 
will  prove  of  vrreat  »aiue  to  thot-e  for  «hom  i' is  intCLded.-—    hf  Enoiveer. 

•'  Mr.  Walton  has  wr'tten  for  the  prof»ss-on  of  which  he  s  an  ornament.  His  work 
will  be  read  and  appreciat-d.  no  doabt.  by  eTcry  3LI  X.A,  and  with  great  benefit  by  the 
majority  of  them.  '—Journal  of  Commerce 


Second  Edition,  Cloth,  8s.  6d.     Leather,  for  the  Pocket,  8s.  6d, 
GREFFIN'S   EliECTEICAIi   PEICE-BOOK :   For  Electrical,  Civil, 

Marine,  and  Borough  Enpineers.  Lccal  Authorities,  Architects,  Railway 

Contractors,  &c.,  &c.     Edited  by  H.  J.  Dowsing. 
"  The  Electrical  Price-Book  removes  all  mystery  about  the  cost  of  Electrical 
Power.     Ey  its  aid  the  expense  that  wi;'.  be  entailed  by  utilising  electricity  on  a  large  m 
mudl  scale  can  be  discovered." — A ryijiect. 

LONDON:  CHARLES  GRIFFIN  i  CO..  LIMITED,  EXFTER  STREET,  STRAND. 
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Foupteenth  Bdltdon,  Revised.     Pi>loe  21s. 

Dtn¥g  gvo.    Cloth.       With   Numeroua   lUustroUiona,   reduced  from 

Working  Drawings. 

A    MAN  UAL    OF 

MARINE   ENGINEERING: 

COMPRISING  THE  DESIGNING,  CONSTRUCTION,  AND 
WORKING   OF   MARINE   MACHINERY, 

By  A.   E.  SEAT  ON,   M.  Inst.  C.  E.,  M.  Inst.  Mech.  E., 
M.Inst.N.A. 


GENERAL      CONTENTS. 


Part  I.— Ppineiples  of  Marine 
Propulsion. 

Part  II.— Principles  of  Steam 
Engineering. 

Part   III.— Details   of   Marine 
Engines:   Design  and  Cal- 


culations for  Cylinders, 
Pistons,  Valves,  Expansion 
Valves,  &c. 

Part  IV.— Propellers. 

Part    v.— Boilers. 

Part  VI.— Miscellaneous. 


This  Edition  includes  a   Chapter  on   Water- Tube    Boilkks.  with  Illu»tT*- 
tiona  of  the  leading  Types  and  the  Revised  Rules  of  the  Bureau  Verita*. 


"  In  the  three-fold  capacity  of  enabling  a  Student  to  learn  how  to  design,  constniot, 
and  work  a  Marine  Steam- Engine.  Mr.  Seaton's  Manual  ha«  NO  rital."— 7tm«. 

"The  important  subject  of  Marine  Engineering  is  here  treated  with  the  THORonoH- 
RBSS  that  It  reouires.  No  department  has  escaped  attention.  .  .  .  Gives  th« 
results  of  mueti  close  study  and  practical  work." — Enainetring. 

"By  £ar  the  best  Manual  m  existence.  .  .  .  6rives  a  complete  account  of  the 
methods  of  solving,  with  the  utmost  posaible  economy,  the  problems  before  the  Marine 
Engineer." — Alhenoeum. 

"The  Student,  Draughtsman,  and  Engineer  will  f5nd  this  work  the  most  viHitBLE 
Handbook  ot  Reference  on  the  Marine  Engine  now  in  existence." — Marin*  Engineer. 


Sixth  Edition,  Revised.     Pocket-Size,  Leather.     8s.  6d. 
A   POCKET-BOOK   OF 

MARINE  ENGINEERING  ROLES  AND  TABLES, 

FOR   THE   irSE   OF 

Marine  Engineers,  Naval  Architects,  Designers,  Draughtsmen^ 
Superintendents  and  Others. 

BY 

A.  E.  SEAT  ON,  M.I.O.E.,  M.I.  Mech.  E.,  M.I.N.  A., 

AND 

H.  M.  ROUNTHWAITE,  M.LMech.E.,  M.I.N.A. 

"Admirably  fulfils  its  purpose." — Marine  Enirinttr. 

LONDON :  CHARLES  GRIFFIN  &  CO.,  LIMITED,  EXETER  STREET,  STRAND. 


4«  OHAMLSa  OMimN  S  OO.'B  PUBLIOATIOirS, 

WORKS  BY  PROF.  ROBERT  H.  SMITH,  Assoc.M.I.C.E., 

M.LM.E  ,  M.LE1.E.,  M.LMiu.E.,  Whit.  Sea.,  M.Ord.MeijL 


THE     CALCULUS     FOR     ENGINEERS 
AND     PHYSICISTS, 

Applied   to   Technical   Problems. 

WITH    EXTEySIVE 

CLASSIFIED  EEFERENCE  LIST   OF  INTEGRALS. 
By  PROF.  ROBERT  H.  SMITH. 

ASSISTED    BY 

R.    F.    MUIRHEAD,    M.A.,    B.Sc, 

Formerly  Clark  Fellow  of  Glasgow  UniTenrty,  and  Lecturer  on  Mathematlct  at 
Mason  College. 

In  Crown  8fo,  extra,  with  Diagramt  and  Folding-Plate.     8s.  6d. 

"  Peop.  R.  H.  Smith's  book  will  be  serviceable  in  rendering  a  hard  road  as  east  as  f&actio- 
A.lLa  for  the  non-mathcniatica!  Student  snd  Engineer."— .^rtenonm. 

"  Interesting  diagran.g,  with  practical  illustraticne  of  actual  occurrence,  are  to  be  found  her* 
in  abundance.  Thb  tebt  cosipibtb  CLASsiriri)  BEFEBESCf:  table  will  prove  very  tuefol  ia 
taTing  the  time  of  those  who  want  an  integral  in  a  hurrj-."— T/ic  Engineer. 


MEASUREMENT    CONVERSIONS 

(English    and    French) : 
28    GRAPHIC    TABLES    OR    DIAGRAMS. 

Showing  at  a  glance  the  Mutual  Conveksion  of  Measubbmbnts 
in  DiiTEKEXT  Units 

Of  Lengths,  Areas.  Volumes,  Weights,  Stresses,  Densities,  Quantitle 

of  Work,  Horse  Powers,  Temperatures,  &c. 

For  the  use  of  Engineers.  Surveyors,  Architects,  and  Contractors. 

In    4to,    Boards.       7s.    6d. 


•,*  Prof.  Smith's  Conversion-Tables  form  the  most  unique  and  com- 
prehensive collection  ever  placed  before  the  profession.  By  their  use  much 
time  and  labour  will  be  saved,  and  the  chances  of  error  in  calculation 
diminished.  It  is  believed  that  henceforth  no  Engineer's  Office  will  be 
considered  complete  without  them. 

"  The  work  is  iHTALrABLX. "—Co/iKrv  Guarduin. 

"  Ought  to  be  in  etbkt  office  where  even  occasional  conrersions  are  required.  .  .  .  Prot 
Bmith's  Tables  form  very  bxcbllest  checks  on  results."— i'kctrtcaJ  Beview. 

"  Prof.  Smith  deserves  the  hearty  thanks,  not  only  of  the  Esgisebe,  but  of  the  Commeicial 
Wobij),  for  having  smoothed  the  way  for  the  adoptios  of  the  JIbtbic  ^tetem  of  MsAer&uu5T, 
a  lahject  which  is  now  assuming  great  importance  as  a  factor  in  maintaining  our  boui  upoc 
roKliea  tKA.Dn.'—Tht  Machinery  ilarka. 

LONOON :  CHARLES  GRIFFIN  &  CO.,  LIMITED,  EXETER  STREET,  STRAND. 


ENGINEERING  AND  MECHANICS.  41 

In  Large  8vo.     Handsome  Cloth.     10s.  6d. 

CHEMISTRY   FOR   ENGINEERS- 

BERTRAM  BLOUNT,       and  A.  G.  BLOXAM, 

F.I.C,  F.C.S.,  A.I.C.E.,  F.I.C.,  F.C  S., 

Osnralting  Chemist  to  tlie  Crown  Agents  for  Coniultiog  Ohemiat,  Head  of  the  OhemiBtrf 

the  Colonies.  Department,   Golilsmiths' Inst., 

New  Croag. 


GENERAL  CONTENTS.— Introduction— Chemistry  of  the  Chief  Materials 
of  Construction— Sources  of  Energy — Chemistry  of  Steam  raising— Chemis- 
try of  Lubrication  and  Lubricants— Metallurgical  Processes  used  in  th« 
Winning  and  Manufacture  of  Metals. 

"The  authors  have  bucckeded  heyond  all  expectation,  and  have  produced  a  irork  whiob 
sJionld  give  fkesh  r<nvKR  to  the  Engineer  and  Mannfacturer." — The  Times. 

"PHACTiCAt  THKoroHODT  ...  an  ADMIRABLE  TBXT-BOOK,  useful  not  only  to  Student*, 
but  to  E:'Gi.vKEa3  and  Managers  of  wouks  in  pasvENTiNa  waste  and  impbovimo  PiiocBssaa."— 
BeoUman. 

"A  book  worthy  to  take  high  bank  .  .  .  treatment  of  the  sulject  of  0A8B0U3  mBS 
particularly  good.  ,  .  ,  Water  oas  and  its  production  clearly  worked  out.  .  .  .  W« 
WAKMLT  BBCOSIMKND  the  work."— ^ounuiJ  of  Oat  Lighting. 


For  Companion  Volume  by  the  same  Authors,  see  "  CHEMlSTftY 
FOR  Manufacturers,"  p.  71  General  Catalogue. 


Works  by  WALTER  R.  BROWNE,  M.A.,  M.iNST.C.E.. 

Late  Fellow  of  Trinity  College,  Cambridge. 


THE    STUDENT'S    MECHANICS: 
An  Introduction  to  the  Study  of  Force  and  Motion. 

With  Diagrams.     Crown  8vo.     Cloth,  4s.  6d. 

"  Cksr  ia  style  And  practical  in  method,  'Th3  Student's  Mechanics'  is  cordisJly  to  b« 
tadtd  from  all  points  oi  view." — Aih*?ueti>n. 


FOUNDATIONS    OF     MECHANICS, 

Papers  reprinted  from  the  Enginter.     In  Crown  8vo,  is. 


Demy  8vo,  with  Numerous  Illustrations,  9s. 

FUEL    AND    WATER  : 
A   Manual  for   Users   of  Steam   and  "Water. 

»T    Prof.    FRANZ    SCHWACKHOFER  of  Vienna,   and 
WALTER   R.    BROWNE,    M.A.,   C.E. 

GuNKRAL  Contents. — Heat  and  Combustion — Fuel,  Varieties  of— Firing  Arrange- 
ments :  Furnace,  Flues,  Chimney  —  The  Boiler,  Choice  of — Varieties — Feed-water 
Heaters — Steam  Pipes — Water :  Composition,  Purification — Prevention  of  Scale,  &c.,  &c. 

"The  Section  on  Heat  is  one  of  the  best  and  most  lucid  ever  written." — Ettginefr. 

"  Cannot  fail  to  be  valuable  to  thousands  using  steam  power." — Railtoay  Engmttr, 

LONDON :  CHARLES  GRIFFIN  &  CO..  LIMITED,  EXETER  STREET,  STRAND. 


42  CHARLES  GRIFFIN  <fc  CO:S  PUBLICATIOXS. 

With  Tables,  Illustrations  in  the  Text,  md  37  Lithographic  PUtes.     Medium 
8vo.     Handsome  Cloth.     30s. 

SEWAGE   DISPOSAL  WORKS; 

A  Guide  to  the  Constpuetion  of  Works  for  the  Ppevention  of  the 
Pollution  by  Sewage  of  Rivers  and  Estuaries. 

By   W.  SANTO    CRIMP,    M.Ixst.C.E.,   F.G.S., 

La.te  Assistant-Eagineer,  London  CmmuXj  Coundl. 

Skcoxd  Edition,  Revised  and  Enlarged. 


PART  I.— iNTSODUCTOKT.     PART  11. — Sewagk  Disposal  Works  in 

Operation — Thkis  Constsuction,  Maintenance,  and  Cost, 

ntastrated  by  Plates  showing  the  General  Plan  and  Arrangement  adopted 

in  each  District. 

',•  From  the  fact  of  the  Author's  haTicg,  for  some  years,  had  charge  of  the  Maia 
DniiBafe  %Voric$  cf  the  SortherB  Section  of  the  Metropolis,  the  chapter  on  Lokdon  will  b« 
found  to  contain  many  important  details  whicn  would  not  otherwise  have  been  available. 

"  All  pers. jr5  interested  in  Sanitary  Science  owe  a  debt  of  gratitude  to  Mr.  Crimp.  .  .  . 
Hi«  waric  wi.;  be  especiailT  useful  to  Sahitaky  AfTHORiTias  and  their  adrisers  .  .  . 
mtw^amy  PkAcriCJU,  aj»d  uskful  .  .  .  giTcs  plans  and  descriptiocs  of  maky  of  th« 
■OCT  ntPOHTAS'T  SEWAGK  WORKS  of  England  .  -  .  with  very  raiuable  information  ac  to 
Ibc  OOCT  of  construction  and  workiog  of  each.  .  .  .  "Hie  carefully-prepared  drawing  per- 
■■t  sf  an  easy  conparieon  between  the  differest  systems." — Lmncet- 

"yr«b«biy  the  most  coMruETB  akd  aKsr  trjsatise  on  the  subject  which  has  appeared 
in  our  language      .     .  Will   prove  of  the  greatest  use  t*  all  who  have  the   problem  of 

Sewage  Disposal  to  fiuse." — Edinburgh  Medical  J  ournal. 


In  Crown  8vo,  Extra.     With  Illustrations.      8s.  6d. 

CALCAREOUS    CEMENTS: 

THEIR  NATURE,  PREPARATION,  AND  USES. 
By   gilbert   R.    REDGRAVE.    Assoc.    Inst.    C.E., 

Assistant  Secretary  for  Technologr,  Board  of  Education,  South  Kensington. 

GlNERAL  Contents. — Introduction — Historical  Review  of  the  Cement 
Industry — The  Earh'  Days  of  Portland  Cement — Composition  of  Portland 
Cement— Processes  of  Manufacture — The  Washmill  and  the  Backs — 
Flue  and  Chamber  Drying  Processes — Calcination  of  the  Cement  Mixture — 
Grinding  of  the  Cement — Composition  of  Mortar  and  Concrete — Cement 
Testi.ng  —  Chemical  Analysis  of  Portland  Cement,  Lime,  and  Raw 
"Materials — Employment  of  Slags  for  Cement  Making  —  Scott's  Cement, 
Selenitic  Cement,  and  Cements  produced  from  Sewage  Sludge  and  the 
Refuse  from  Alkali  Works  —  Plaster  Cements  —  Specifications  for  Portland 
Cement — Appendices  (Gases  Evolved  from  Cement  Vv'orks,  Effects  of  Sea- 
water  on  Cement,  Cost  of  Cement  Manufacture,  <5cc.,  &c.) 

"  A  work  calculated  to  be  of  gseat  and  extkkt>kd  xtttutt."— Chemical  Xetcs. 
"  LrvALUABUE  to  th©  Smdem.  Architect,  and  Engineer."—  Building  Xetrt. 
•*  A  work  of  tee  greatest  nrrERE^i  and  rsEirxsEss,  wiiich  appears  at  a  very  critical 
period  of  the  Oeir;ent  Trade." — Brit.  Trait  Journal. 

"  Will  bensefolto  all  interested  in  the  maxctactceb,  use,  and  tebtisg  of  Omenta."— 

y  ni7  !■>■■•. _^ 

LONDON :  CHARLES  GRIFFIN  &  CO.,  LIMITED,  EXETER  STREET,  STRAND. 


BLECTRIGAL  ENGINEERING.  43 

In  Large  Zvo.      Handsome   Cloth.      Profusely  Illustrated  with  Plates, 
Diagrams,  and  Figure.     245.  net. 

CENTRAL  ELECTRICAL  STATIONS: 

Their  Desig-n,  Orgranisation,  and  Management. 

including  the  Generation  and  Distribution  of  Electrical 
Energy. 

By   CHAS.    H.    word  INGHAM, 

A.K.C,  M.Inst.CE.,  M.Inst. Mech.E., 

Late  Member  of  the  Council  of  the  Institute  of  Electrical  Engineers,  and  Electrical 

Engineer  to  the  City  of  Manchester. 


CONTENTS. 


Introductory. — Centtal  Station  Work  as  a  Profession. — Central  Station  Supply  as  an  In- 
vestment—  The  Establishment  of  a  Central  Station — Systems  of  Supply. — Choice  of  Site — 
Architectural  Features.  —  Cho.ce  of  Plant  and  General  Oesign.  —  Boilers  —  Systems  of 
Draught  and  Waste  Heat  Economy. — Methods  of  Firing  Boilers  —Coal  Handling.  Weighing, 
and  Storing. — Feeding  of  Boilers. — The  Transmission  of  Steam. — Generators. — Condensing 
Appliances. — Switching  Gear,  Instruments,  and  Connections. — Distributing  Plains. — Drawing- 
in  bystems. — Built-in  Systems,  Dielectrics. — Insulation,  Resistance,  and  Cost. — Distributing 
Networks  — Service  Mains  and  Feeders. — Testing  of  Mains. — Record  ng  and  Laying  of 
Mains. — ^Meters  and  .\ppliances  on  Consumers'  Piemises. — Standardising  and  Testing  Labor- 
atory'— Secondary  Batteries. — Street  Lighting — Cost  of  Production. — ^Methods  of  Charging. 
— Regulations  of  Consumer's  Installations. — General  Organisations  oT  a  Central  Station— - 
The  Generating  Station — The  INIains  Department  — The  Installation  Department. — The 
Standardising  Department. — The  Drawing  Office,  Transforming  Stations,  and  Street  Light- 
ing.— The  Clerical  Department. — The  Consumer. — The  Routine  and  Main  Laying. — Index. 

"One  of  the  most  vai-uable  contributions  to  Central  Station  literature  we  have  had 
for  some  time.  We  wonder  at  the  industry-  and  perseverance  which  have  produced  the 
voliune  before  us." — EUctricitr. 


MONRO  &  JAMIESON'S  ELECTRICAL  POCKET-BOOK. 

Fifteenth  Edition,  Revised  and  Enlarged. 

A    POCKET-BOOK 

OF 

ELECTRICAL   RULES    &  TABLES 

FOR  THE  USE  OF  ELECTRICIANS  AND  ENGINEERS. 

Bv  JOHN  MONRO,  C.E.,  &  Prof.  JAMIESON,  M.Inst.CE.,  F.R.S.B. 

With  Numerous  Diagrams.     Pocket  Size.     Leather,  8s.  6d. 

OENERAL      CONTENTS. 

Units  of  Measurement.  —  Measure^.  —  Testing.  —  Conductors.  —  Dielectrics.  —  Submarine 
Cables. — Telegraphy. — Electro-Chemistry. — Electro- Metallurgy.— Batteries. — Dynamos  and 
Motors. — Transformers. — Electric  Lighting. — Miscellaneous. — Logarithms. — Appendices. 

"  WoNDiUFUl-LY  Perfect.  .  .  .  Worthy  of  the  highest  commcuilaboD  we  can 
gire  it." — Electrician. 

"The  Steklino  V.ai.ub  of  Messn.  Munro  uid  Jamibson's  Pockbt-Book." — 
MUctric*!  Rgview. 

LONDON:  CHARLES  GRIFFIN  &  CO.,  LIMITED,  EXETER  STREET,  STRAND. 


44  CHARLES  ORIFFIN  S  00/8  FUBLIOATIONM. 

By  PROFESSORS  J.  H.  POYNTING  &  J.  J.  THOMSON. 

In  Large  8vo.     Fully  Illustrated. 

A   TEXT-BOOK   OF    PHYSICS; 

COMPRISING 

PROPERTIES  OF  MATTER;  SOUND;  HEAT;   MAGNETISM 
AND   ELECTRICITY;     AND    LIGHT. 

BY 

J.  H.  POYNTING,  J.  J.  THOMSON, 

BCD.,   P.R.B.,  AND  \i.k.,   7.K.8., 

L»U  Fellow  of  Trinity  College.  Cambrideo;  Fellew  of  Trinity  CnlleKe,  Cambridge;  Pro?. 

Profewor  of  Physics,  Mason  College,  of  Experimental  Pliysicsin  the  University 

BirmlnKham.  of  CambridKe. 


Volume  already  published,  Second  Edition,  Price  8s.  6d. 

S  O  XJ  N  O. 

OoNTKNTs.— The  Nature  of  Sound  and  its  chief  Characteristics.— The  Velocity  of  Sound! 
In  Air  and  other  Media.— Rcil'C'iou  and  Refraction  of  Sound.— Frequency  and  Pitch  of 
NotM.— Kesonance  and  Forced  Oscillations.— Analysis  of  Vibrations. —The  Transverse 
Vibrations  of  Stretched  Strings  or  Wires  —Pipes  and  other  Air  Cavities.— Bods.— Platei. 
—Membranes.— Vibrations  maintained  by  Htat.— Sensitive  Flames  and  Jets.— Musical 
Sand. — The  Superposition  of  Waves.-  Index. 

"The  work  .  .  .  may  bo  recouimerniod  to  anyone  desirous  of  possessing  an  east 
CP-TO-DATK  Standard  Tkeatisb  on  Aiionsilca.'"— Literature. 

"  Very  clearly  ■written.  .  .  .  The  names  of  the  authors  are  a  guarantee  of  the 
BClBHTUfio  ACCHEACY  and  tiP-To-DATE  ciiARACTEB  of  the  vfovk  "—Educational  Times. 


Introductory  Volume,  fully  Illustrated.     At  Press. 

I>Ii^o^»EI^mE5s  of  ivx^slttei^. 

OoKTENTB.  —  Gravitation. —  The    Acceleration    of   Gravity.  —  Elasticity. —  Stresses   anrl 
Strains.— Torsion.— Bending    of    Eods.  — Spiral    Springs.— Co  liBion.— Compressibility    0/ 
Liquid*.— Pressures  and   Volumes  of  Gates.  — Thernial  Effects  AccompMuyirg  Strain.— 
O'pillarity.— Surface  Tension. — Laplace's  Theory  01  Capillarity. — Diffusion  of  Liquids - 
Diffiulon  of  Gases.— Viscosity  of  Liquids.— Index. 


In  large   8vo,   with   Bibliography,  Illustrations  in  the  Text,   and   seven 

Lithographed  Plates.      I2s.  6d. 

THE  MEAN  DENSITY  OF  THE  EARTH: 

An  Essay  to  which  the  Adams  Prize  was  adjudg-ed  in  1893  In 
the  University  of  Cambridge. 

BY 

J.   H.   POYNTING,  Sc.D.,  F.R.S., 

Late  Fellow   of  Trinity  College,  Cambridge;   Professor   of  Physics,    Mason 

College,  Birmingham. 

"  An  account  of  this  mibject  cannot  fail  to  be  of  gbeat  and  gbwbbal  ibtirbst  to  the  scientific 
Bind.  Eipeciallv  is  this  the  case  when  the  accoant  is  given  by  one  who  has  contributed  fo 
•ooalderably  as  hai  Prof.  Poynting  to  our  present  state  of  knowledge  with  respect  to  a  yery 
4ISoult  lubject.  .  .  .  Remarkably  has  Newton's  estimate  been  verified  by  Prof.  Poynting." — 
Atlunerum. 

LONDON:  CMARLE8  GRIFFIN  &  CO.,  LIMITED,  EXETER  STREET,  STRANG 
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§6.    GRIFFIN'S    NAUTICAL    SERIES. 

Edited   by    EDW.    BLACKMORE, 

Master  Mariner,  First  Class  Trinity  House  Certificate,  Assoc.  Inst.  N.A. ; 

AxD  Written,  mainly,  by  Sailors  for  Sailors. 


"This  admirable  series."— i^airptej/.         "A  vert  useful  series."— JV^atwr*. 

"The  volumes  of  Messrs.  Griffin's  Nautical  Seriks  may  veil  and  profitably  be- 
read  by  all  interested  in  our  national  maritimk  progress." — Marine  Engineer. 

"Every  Ship  should  have  the  whole  Series  as  a  Reference  Library.  Hand- 
80MELY  BOUND,  CLEARLY  PRINTED  and  ILLUSTRATED."— ii'yfri-^ooi  Journ.  of  Commerce. 

The   British  MePeantile   Marine  :   An  Historical  Sketch  of  its  Kiae 
and  Development.    By  the  Ehitor,  Capt.  Blackmore.    3s.  6d. 
_  "Captain  Blackmore's  splendid  BOOK    .    .    .    contains  paragraphs  on  every  poiDt 
of  interest  to  the  Merchant  Marine.    The  243  pages  of  this  book  are  the  most  valu- 
able to  the  sea  captain  that  have  ever  been  compiled." — Merchant  Service  Ueview. 


Elementapy  Seamanship.     By  D.   Wilsox-Barker,  Master  Mariner, 
F.R.S.E.,   F.E..G.S.    With    numerous    Plates,  two   in   Colours,   and    Frontispiece. 
Second  Edition,  Revised.    5s. 
'This  admirable  manual,  by  Capt.  Wilson  Barker,  of  the  'Worcester,'  seema 

to  U8  perfectly  designed."— .4 fAenoBJort. 

Know  YOUP  Own  Ship:  A  Simple  Explanation  of  the  Stability,  Con- 
struction, Tonnage,  and  Freeboard  of  Ships.    By  THOS.  WALTON,  Naval  Architect. 
With  numerous  Illustrations  and  additional  Chapters  on  Buoyancy,  Trim,   an(j- 
Calculations.    Sixth  Edition,  Revised.    7s.  6d. 
"Mr.  Walton's  book  will  be  found  very  useful."— T/je  Engineer. 

Navigation :  Theopetieal  and  Practical.    By  D.  Wilson-Barkkr, 

Master  Mariner,  Ac,  and  William  Allingham.    3s.  6d. 

"  Precisely  the  kind  cf  work  required  for  the  New  Certificates  of  competency. 
Candidates  will  find  it  invaluable."— /)itnd«?  Advertiser. 

Marine  MeteorolOgry  :  For  Officers  of  the  Merchant  Na\y.  By 
William  Allinqham,  First  Class  Honours,  Navigation,  Science  and  Art  Department 
With  Illustrations,  Maps,  and  Diagrams,  and  facsimile  reproduction  of  log  pag&l 

"Quite  the  best  publication  on  this  subject."— Shippirig  Gazette. 

Latitude  and  Long-itude :  How  to  find  them.    By  w.  J.  Millar, 

C.E.,  late  Sec.  to  the  lust,  of  Engineers  and  Shipbuilders  in  Scotland.     29. 

"  Cannot  but  prove  an  acquisition  to  those  studying  ^snyigation."— Marine  Engineer, 

PPaetieal    Mechanics  :    Applied   to   the   requirements   of  the    Sailor. 

By  TiKX^.  Mackenzie,  Master  Mariner,  F.R.A.S.    Second  Edition,  Revised.    3b  6d 
'  Well  WORTH  the  money  .    .    .  EXCKEmsQhX  helpfvl."— Shipping  \f^orld. 

Trigonometry  :  For  the  Young  Sailor,  &c.     By  Rich.  C.  Buck,  of  tho^ 
Thames  Nautical  Training  College,  H.M.S.  "  Worcester."   SECOND  Edition,  Rerised 
Price  3s.  6d. 
"This  EMINENTLY  PRACTICAL  and  reliable  \o\\ime."— Schoolmaster. 

Practical  Algebra.      By  Rich.  C.  Buck.     Companion  Volume  to  the 

above,  for  Sailors  and  others.    Price  3s.  6d. 

"  It  ia  just  the  BOOK  for  the  young  sailor  mindful  of  progress.  —Nautical  Magazine. 

The  Legal  Duties  of  Shipmasters.    By  Bevedict  Wm.  Ginsburg, 

M.A.,  LL.D.,  of  the  Inner  Temple  and  Northern  Circuit;  Barrister-at-Law     Price 

4s.  6d. 

"  Invaluable  to  masters.    ,    .    .    We  can  fully  recommend  it."— SAippuu^  Gazette. 

A  Medical  and  Surgical  Help  for  Shipmasters.    Including  Firs* 

Aid  at  Sea.    By  Wm.  Johnson  Smith,  F.R.C.S.,  Principal  Medical  Officer,  Seamen'^ 
Hospital,  Greenwich.    Second  Edition,  Revised.    6s. 
"Sound,  judicious,  really  helpful.  "—r/i€  Lancet. 

^NDON:  CHARLES  GRIFFIN  &  CO.,  LIMiTED,  EXETEB  STREET,  8TRANIX 


OMAMLMa  QMirnW  S  OO.'t  rUBLWATIOWM, 


GRIFFIN'S   NAUTICAL  SERIES. 

Prictf  Ss.  6d.     Fost-free. 
T  H:  IE 

British  Mercantile  Marine. 

Bt  EDWARD    BLACKMaRE, 

MASTER   MARINER;    ASSOCIATE  OF   THE  INSTITUTION  OF  NAVAL  ARCHITECTS; 

MEMBER  OF  THE  INSTITUTION  OF  ENGINEERS  AND  SHIPBUILDERS 

IN  SCOTLAND;  EDITOR  OF  GRIFFIN'S   "NAUTICAL  SERIES." 

Gesxral  Contents. — Historical  :  From  Early  Titnes  to  1486— ProgreM 
ander  Henry  A'lIT.  — To  Death  of  Mary— During  Elizabeth's  Eeigii— fp  to 
the  Keign  of  William  III. — The  ISth  and  19th  Centuries — Institution  of 
Examinations  —  Eise  and  Prooress  of  Steam  Propulsion  —  Development  of 
Free  Trade- Shipping  Legislation^  1862  to  1875— "  Locksley  Hall"  Case- 
Shipmasters'  Societies — Loading  of  Ships — Shipping  Legislation,  1884  to  1894 — 
Statistics  of  Shipping:  The  P^ersoxmel  :  Shipowners— Officers— Mariners — 
Duties  and  Present  Position.  Education  :  A  Seaman's  Education :  -w  hat  it 
ehould  be — Present  Means  of  Education — Hints.  Discipline  and  Duty — 
Postscript — The  Serious  Decrease  in  the  Number  of  British  Seamen,  a  Matter 
demanding  the  Attention  of  the  Nation. 

"  IsTiRESTiHQ  and  Ikstbcctivb  .  .  .  may  be  read  with  pboitt  and  iKJOTKKrr." — 
^latgow  Bera  d. 

'•EvBKT  BRANCH  of  the  Btibject  i^  dealt  with  In  a  way  which  shows  that  the  writer 
'knows  the  rop<'8'  familiarly.'"— .Sfo/*r7Mn. 

"This  ADMHABLE  b^ok  .  .  .  TEEK8  with  oBefol  Information — Should  b«  in  th« 
^iMidi  of  BTery  Sailor." — Western  Morning  Seiet. 


Second  Editiox.     Price  os.  Post-free. 

ELEMENTARY     SEAMANSHIP. 

BT 

D.  WILSON-BARKER,  Master  Maeinkk;  F.R..S.E.,  F.R.G.S.,  &c.,  &c.; 

TOCNGER  BROTHER  OF  THE  TRINITX  HOUSE. 

With  Frontispiece,  Twelve  Plates  (Two  in  Colours),  and  Illustratioiis 

in  the  Text. 

General  Contents. — The  Building  of  a  Ship;  Parts  of  HuU.  Masts, 
&;c.— Eopes,  Knots.  Splicing,  &c.  —  Gear,  Lead  and  Log,  &c.  —  Rigging, 
Anchors  — Saiimaking  —  The  SaUs,  &c  —Handling  of  Boats  under  Sail — 
Signals  and  SignpJling- Rule  of  the  Road— Keeping  and  Reheving  Watch — 
Points  of  Etiquette— Glossary  of  Sea  Terms  and  Phrases — Index. 
•,*  The  volume  contains  the  sew  ko.es  of  the  koad. 

"  This  ADHiKABLE  MAKTAL,  by  Capt.  Wilson-Babkke  of  the  ■  "W'orceBt«r.'  seems  to  uM 
p»»F*CTLT  DESIGNED  and  holda  its  plice  excellently  in  '  GKimsB  KAtrncAL  Sekies.'  .  .  . 
Although  Intended  for  those  who  are  to  become  Officers  of  the  Merchant  Navy,  it  will  b« 
found  useful  by  ^it.  YACHTSirEN  " — Athenxum. 

"  Five  BhiUings  will  be  well  spent  ou  this  little  book.  Capt.  Wilsoh-Barxeb  knowi 
Crom  6xpo.-ienc«  what  a  young  man  wants  at  the  outset  oi  his  career." — ITie  Engineer. 

%•  For  complete  List  of  GanrTEf's  Xautical  Sxrim,  b«6  p.  45. 
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GRIFFIN'S  NAUTICAL  SERIES. 

Price  3s.  6d.     Fost-free. 

IN^AVIGATION: 

By  DAVID  WILSON-BARKER,  R.N.R.,  F.R.S.E.,  kc,  «kc., 

AND 

WILLIAM   ALLINGHAM, 

FIRST-CLASS  HONOURS,   NAVIGATION,   SCIENCE  AND  ART  DEPARTMENT. 

TIClftb  flumeroua  illustrations  anD  Bjamination  (Questions, 

General  Contents. — Definitions — Latitude  and  Longitude — Instruments 
of  Navigation — Correction  of  Courses — Plane  Sailing — Traverse  Sailing— Day's 
Work  —  Parallel  Sailing — Middle  Latitude  Sailing  —  Mercator's  Chart — 
Mercator  Sailing — Current  Sailing— Position  by  Bearings — Great  Circle  Sailing 
— The  Tides— Questions — Appendix:  Compass  Error — Numerous  Useful  Hints, 
&C. — Index. 

"  Pk«ci8elt  the  kind  of  work  required  for  the  New  Certiflcates  of  competency  in  f^'adea 
from  Second  Mate  to  extra  Master.  .  .  .  Candidates  will  find  Ih  invaluablb."— i)u)»d«« 
AdveriUer. 

"A  CAPITAL  LITTLE  BOOK  .  .  .  Specially  adapted  to  the  New  Examinations.  The 
Aathors  are  Oapt.  Wilson-Barker  (Captaiu-SuperintemJent  of  the  Nautical  College,  H.M.fc*. 
'  Worcester,'  who  has  had  great  experience  in  the  highei<t  problems  of  Navigation),  and 
Mb.  AixntOHAM,  a  well-known  writer  on  the  Science  of  Navigation  and  Nautical  Aitronomy, " 
—  Shipping  World. 


Handsome  Cloth.     Fulhj  Illustrated.     T.*.  6(/.     Post-Jree. 

MARINE    METEOROLOGY, 

FOR  OFFICERS  OF  THE  MERCHANT  NAVY. 
By   WILLIAM   ALLINGHAM, 

Joint  Author  of  "Navigation,  Theoretical  and  Practical." 

With  numerous  Plates,  Maps,  Diagrams,  and  Illustrations,  and  a  facsimile 
Reproduction  of  a  Page  from  an  actual  Meteorological  Log-Book. 

SUMMARY   OF   CONTENTS. 

Introductory. — Instruments  Used  at  Sea  for  Meteorological  Purposes. — Meteoro- 
logical Log-Books. — Atmospheric  Pressure. — Air  Temperatures. — Sea  Temperatures. — 
Winds. — Wind  force  Scales. — History  of  the  Law  of  Storms.— Hurricanes,  Seasons,  and 
Storm  Tracks. — Solution  of  the  Cyclone  Proljlem. — Ocean  Currents. — Icebergs. — Syn- 
chronous Charts. — Dew,  Mists,  Fogs,  and  Haze. — Clouds. — Kain,  Snow,  and  Hail. — 
Mirage,  Rainbows,  Coronas,  Halos,  and  Meteors. — Lightning,  Corposants,  and  Auroras. — 
QuBSTioNS.— Appendix.— Index. 

"  Quite  the  best  publication,  and  certainly  the  most  ixteeestikg,  on  this  subject  ever 
presented  to  Nautical  nxea."— Shipping  Gazette. 

*^j*  For  Complete  List  of  Griffin's  Nautical  Series,  see  p.  45. 
LONDON:  CHARLES  GRIFFIN  &  CO..  LIMIFED.  EXETER  STREEL  STRAND. 


is  OHARLBs  onirriw  s  ao.'t  publioa  ttows. 

GRIFFIN'S    NAUTICAL    SERIES. 

Second  Edition,  Revised.     With  Numerous  Illustrations.     3b.  6d. 

Practical  Mechanics: 

Applied  to  the  Requirements  cf  the  Sailor. 
By    THOS.    MACKENZIE, 

Master  Mariner,  F.R.A.S. 
General  Contents. — Eesolution  and  Composition  of  Forces — Work  don* 
by  Machines  and  Living  Agents — The  Mechanical  Powers:  The  Lever; 
Derricks  as  Beut  Levers — The  Wheel  and  Axle :  Windlass  ;  Ship's  Capstan ; 
Crab  Winch— Tackles  :  the  "Old  Man"— The  Inclined  Plane;  the  Screw— 
The  Centre  of  Gra\-ity  of  a  8hip  and  Cargo  —  Kelative  Strength  of  Rope  : 
Steel  Wire,  Manilla,  Hemp,  Coir — Derricks  and  Shears — Calculation  of  the 
Cross-breaking  Strain  of  Fir  Spar — Centre  of  Effort  of  SaUs— Hydrostatics : 
the  Diving-bell ;  Stability  of  Floating  Bodies  ;  the  Ship's  Pump.  &c. 

"  This  EXCELLENT  BOOK  .  .  .  contains  a  LA.RGB  AiioUNT  of  information.'* 
— Nature. 

"  Well  wobth  the  money  .  .  .  -will  be  found  exceedingly  helppdl." — 
Shipping  World. 

1^0  Ship.s'  Officers'  bookcase  will  henceforth  be  complete  Trithout 
Captain  Mackenzie's  '  Practical  Mechanics.'  Notwithstajiding  my  many 
years'  experience  at  sea,  it  has  told  me  how  viuch  more  th^re  w  to  acquire." — 
(Letter  to  the  Publishers  from  a  Master  Mariner). 

"  I  must  express  my  thanks  to  you  for  the  labour  and  care  yon  have  taken 
in  *  Practicvl  Mechanics.'  .  .  .  It  is  a  lifes  experience.  .  .  . 
What  an  amount  we  frequently  see  wasted  by  rigging  purchases  without  reason 
and  accidents  to  spars.  &c..  &c. !  'Practical  Mechanics'  would  sate  axl 
THIS."- (Letter  to  the  Author  from  another  Master  Mariner). 


WORKS  BY  RICHARD  C.  BUCK, 

of  the  Thames  Nautical  Training  Cc  liege,  H.M.S.  '  Worcester." 

A  Manual  of  Trig^onometry: 

With  Diagrams,  Examples,  and  Exercises.    Post-free  3s.  6d. 

Second  Edition,  Revised  and  Corrected. 
*»*  Mr.  Buck's  Text-Book  has  been  speciallt  prepared  with  a  view 
to  the  New  Examinations  of  the  Board  of  Trade,  in  which  Trigonometry 
is  an  obligatory  subject. 

"This  EMINENTLY  PEACTI-AL   Rn  1   KELIABLE   VOLUMB.'" — Schoolmaster. 

A  Manual  of  Algebra. 

Designed  to  meet  the  Requirements  of  Sailors  and  others.     Price  3s.  6d. 

•,*  These  elementary  works  on  algebra  and  trigonometbt  are  written  Bpeoially  fo» 
those'who  will  have  little  opportunity  of  consulting  a  Teacher.  They  are  books  for  ••6KL»- 
HPLP."  All  but  the  simplest  explanations  have,  therefore,  been  avoidei',  and  anstveks  xo 
the  Exercises  are  given.  Anv  person  may  readily,  by  careful  study,  become  master  of  their 
contents,  and  thus  lav  the  fo nidation  for  a  further  mathematical  course,  if  desired.  It  is 
hoped  that  to  the  younser  OfScers  of  our  Mercantile  Marine  they  will  be  found  decidedly 
eervioeable.  The  Examples  and  Exercises  are  taken  from  the  Examination  Papen  ict  for 
the  Cadets  of  the  "Worcester.' 

"Clearly  arranged,  and  well  got  up.  ...  A  first-rate  Elementary  Algebra.  — 
A'autieai  Magazine. 

•»*For  complete  List  of  GlBXFFrs'e  NAmcAi  Skeies,  see  p.  45. 
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GRIFFIN'S  NAUTICAL    SERIES. 

In  Crown  8vo.     Handsome  Cloth.     43.  6d.     Post-free. 

THE  LEGAL  DUTIES  OF  SHIPMASTERS. 

BY 

BENEDICT   WM.    GINSBURG,    M.A.,    LL.D.   (Cantab.), 

Of  the  Inner  Temple  and  Northern  Circuit;  Barrister-at-Law. 
General  Contents.— The  Qualification  for  the  Position  of  Shipmaster— The  Con- 
tract with  the  Shipowner— The  Master's  Duty  in  respect  of  the  Crew  :  Engagement ; 
Apprentices;  Discipline;  Provisions,  AccommodaLion,  and  Medical  Comforts  ;  Payment 
of  Wages  and  Discharge— The  Master's  Duty  in  respect  of  the  Passengers— The  Master's 
Financial  Responsibilities- The  Master's  Duty  in  respect  of  the  Cargo — The  Master  • 
Duty  in  Case  of  Casualty— The  Master's  Duty  to  certain  Public  Authorities— The 
Master's  Du,ty  in  relation  to  Pilots,  Signals,  Flags,  and  Light  Dues— The  Master's  Duty 
upon  Arrival  at  the  Port  of  Discharge — Appendices  relative  to  certain  Legal  Matters  : 
Board  of  Trade  Certificates,  Dietary  Scales,  Stowage  of  Grain  Cargoes,  Load  Line  Regula- 
tions, Life-saving  Appliances,  Carriage  of  Cattle  at  Sea,  &c.,  &c. — Copious  Index. 

"  No  intelligent  Master  ehonld  fail  to  add  tliia  to  hts  list  of  necessary  book*.     A  few  IIbm 
of  it  may  save  a  lawtkr's  fee,  besides  endless  ■wovan:."  —Livtrpool  Journal  of  Commeret. 

"  Sensible,  plainly  written,  in  clkak  and  non-technical  language,  and  will  be  found  of 
iCDCH  BEHVICB  by  the  Shipmaster." — British  Trade  Review. 


Crown  8vo,  with  Diagrams.     23.     Post-free, 

Latitude  and  Longitude: 

KIo^5«r    to    Wlmn^    tli^irra.. 
By    W.    J.    MILL  A  Ft,    C.E., 

Late  Secretary  to  the  Inst,  of  Engineers  and  Shipbuilders  in  Scotland, 

"  Concisely  and  cleakly  written  .  .  .  cannot  but  prove  an  acqnisitioii 
to  those  studying  Navigation." — Marine  Engineer. 

"  Young  Seamen  will  find  it  handy  and  useful,  simple  and  clear."— TA* 
£in4jineer. 

FIRST   AID    AT   SEA. 

Second  Edition,  Revised.    With  Coloured  Plates  and  Numerous  Illustra- 
tions, and  comprising  the  latest  Regulations  Respecting  the  Carriage 
of  Medical  Stores  on  Board  Ship.     Post-free.     6s. 

A  MEDICAL  AND  SURGICAL  HELP 

FOR  SHIPMASTERS  AND   OFFICERS 

IN    THE   MERCHANT   NAVY. 

BY 

WM.       JOHNSON      SMITH,     F.R.C.S., 

Principal  Medical  OflBcer,  Seamen's  Hospital,  Greenwich. 

•»•  The  attention  of  all  interested  in  our  Merchant  NaTy  is  requested  to  this  exceedlngt' 
aeefal  and  valuable  worli.  It  is  needless  to  tay  that  it  ii  the  outcome  of  many  year 
f  BACTICAL  EXPERIENCE  amongst  Seamen. 

"  Sound,  juDicionB,  eeallt  helpful  " — The  Lancet. 

*,*  For  Complete  List  of  Griffin's  Nautical  Series,  see  p.  45. 
LONDON:  CHARLES  GRIFFIN  &  CO.,  LIMITED,  EXETER  STREET,  STRAND. 
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GRIFFIN'S   NAUTICAL   SERIES. 

Sixth  Exunoy.      Revistd,  vith  Chapters  on  Trim,  Buoyancy, 

and  Calcuiations.     Numfroiit  lUuttraxions.     Handsome 

Cloth,  Croxcn  Svo.     7s.  6d. 

KNOW  YOUR  OWH  SHIP. 

By  THOMAS  WALTON,  Naval  Architect. 

SFSCLAXXT    ARRANGED     TO     SUIT    THE    EEQUIREMEXTS     OF     SHTPS*    OFTICEBS, 

SHTPOWmtRS,    StrPERI>"TE>"TtE>'T5,    DRAUGHTSMEN',    ENGIXEKES, 

AND    OTHERS. 

This    work    explains,  in    a   simple    manner,    such    important 
■ubjects  as : — 


Displacement, 

Deadweight, 

Tonnage, 

Freeboard, 

Moments, 

Buoyancy, 

Strain, 

Structure, 


Stability, 

Rolling, 

Ballasting, 

Loading, 

Shifting  Cargoes, 

Admission  of  Water, 

Sail  Are^ 

AC>|  a»C< 


"  The  little  book  wiH  be  found  exceedisglt  hantjt  by  most  oflBcers  and 
cfficiais  c<.>nQected  with  shipping.  .  .  .  Mr.  Walton's  work  will  obtain 
LAPTiyG  SUCCESS,  because  of  its  unique  fitness  for  those  for  whom  it  has  been 
written." — Shipping  World. 

' '  An  excellent  work.,  f ■all  of  solid  instruction  and  istalcablb  to  erery 
officer  of  the  Mercantile  Marine  who  has  his  profession  at  heart." — Shipping. 

"  Not  one  of  the  242  pages  could  well  be  spared.  It  will  admirably  fulfil  its 
purpose  .  .  .  useful  to  ship  owners,  ship  superintendents,  ship  draught»- 
men,  and  all  interested  in  shipping.'' — Liverpool  Journal  of  Comrri^rce. 

"  A  mass  cf  very  rsEJTL  DTFORitATioN,  accompanied  by  diBgrams  and  illna- 
trations,  is  given  in  a  compact  form." — Fairpiay. 

"  'We  have  found  no  one  statement  that  we  could  hare  wished  differently 
expressed.  The  matter  has,  so  far  as  clearness  allows,  been  admirably  con- 
denaed,  and  is  simple  enough  to  be  understood  by  every  seaman."' — Marin* 
Efiffincer. 


BY    THE    SAME    AUTHOR. 


Steel  SWps:  Their  Constmction  and  Maintenance. 

(See  page  38.) 
lOHDON:  CHARLES  GRIFFIN  &  CO..  LIMITED,  EXETER  STREET,  STRAND. 


MEDICINE  AND    THE  ALLIED  SCIENCES.  51 

A   SHORT   MANUAL    OF 

INORGANIC   CHEMISTRY. 

BY 

A.    DUPRE,   Ph.D.,  F.R.S., 


WILSON    HAKE,  Ph.D.,  F.I.C.,  F.C.S., 

Of  the  Westminster  Hospital  Medical  SchooL 

Third  Edition,  Revised,  Enlarged,  and  brought  up-to-date.     Price  9s.  net. 

"  A  well-written,  clear  and  accurate  Elementarv  Manual  of  Inorganic  Chemistry.  .  .  . 
We  agree  heartily  with  the  system  adopted  by  Drs  Dupr^  and  Hake.  Will  makb  Expbri- 
MBNTAL  Work  trbbly  interesting  because  intelligible." — Saturday  Revurw. 

"There  is  no  question  that,  given  the  perfect  grounding  of  the  Student  in  his  Scienca, 
the  remainder  comes  afterwards  to  him  in  a  manner  much  more  simple  and  easily  acquired. 
The  work  is  an  example  of  the  advantages  of  the  Systematic  Treatmbmt  of  a 
Science  orer  the  fragmentary  style  so  generally  followed.  By  a  long  way  thk  bust  of  the 
•mall  Manuals  for  Students.  — Analyst. 


LABORATORY  HANDBOOKS   BY  A.   HUMBOLDT   SEXTON, 

ProfesBor  of  Metallurgy  in  the  Glasgow  and  West  of  Scotland  Technical  College. 


OUTLINES    OF    QUANTITATIVE    ANALYSIS. 

FOR  THE   USE  OF  STUDENTS. 

With  Illustrations.     Fourth  Edition,     Crown  8vo,  Cloth,  Ss. 

'•  A  COMPACT  LABORATORT  GUIDE  fof  beginners  wag  wanted,  and  th«  w«nt  haa 
been  wkll  supplied.     ...     A  good  and  useftil  book." — Latu:ei. 


OUTLINES   OF    QUALITATIVE   ANALYSIS. 

FOR  THE   USE  OF  STUDENTS. 

With  Illustrations.    Third  Edition.    Crown  8vo,  Cloth,  Sa.  6d. 

•*  The  work  of  a  thoroughly  practical  chemiat."— British  Medical  Journal. 
"  Compiled  with  great  care,  and  will  supply  a  want." — Journal  of  Education, 


ELEMENTARY    METALLURGY: 

Including    the   Author's   Practical   Laboratory    Course.      With   m»nj 
Illustrations.  [See  p.  66  General  Catalogue, 

Second  Edition,  Revised.     Crown  8vo.     Cloth,  6s. 
"  Juat  the  kind  of  work  for  students  commencing  the  study  of  metallurgy."— 
Practical  Engineer. 

LONDON :  CHARLES  GRIFFIN  &  CO.,  LIMITED,  EXETER  STREET,  STRANDu 
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Eighth   Edition,  Revised.     Price  6s. 

PRACTICAL  SANITATION: 

A  HAND-BOOK  FOR  SANITARY  INSPECTORS  AND  OTHERS 

INTERESTED   IN  SANITATION. 

By   GEORGE    REID,    M.D.,    D.P.H., 

filltw,  Mem.  Council,  and  Examiner,  Sanitary  Institute  of  Great  Sritaitt, 
and  Medical  Officer  to  tfu  Staffordshire  County  Council. 

Xaitb  an  BppcnMj  on  Sanitary  Xaw. 

By     HERBERT     M  A  X  L  E  Y,     M.A.,     M.B.,     D.P.H., 

Medical  Officer  of  Health /or  the  County  Borough  of  West  Bromivick. 

General  Contents. — Introduction — Water  Supply:  Drinking  Water, 
Pollution  of  Water — Ventilation  and  Warming  —  Principles  of  Sewage 
Removal  —  Details  of  Drainage  ;  Refuse  Removal  and  Disposal — Sanitary 
•and  Insanitary  Work  and  Appliances — Details  of  Plumbers  Work — House 
Construction  —  Infection  and  Disinfection  —  Food,  Inspection  of;  Charac- 
teristics of  Good  Meat ;  Meat,  Milk,  Fish,  &c.,  unfit  for  Human  Food — 
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